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Approval of Site Safety Analysis Report Chapter 6 Page Change

Alan M. Parker
President & CEC -
Kaiser-Hill Company, L.L.C.-

Reference:  Letter, Almon to Hartmann, 01-RF-00880, did 4/25/01, subject: Transmittal of
Site Safety Analysis Report Chapter 6 Page Change

The purpose of this memorandum is to provide the Department of Energy Rocky Flats Field
Office (RFFQ) approval of page change PGC-RFP-01.0120-BMM, Revision 1. This page
change constitutes a complete rewrite to the Site Safety Analysw Report (Site SAR), Chapter
6, Safety Management Programs, and will result in a revision to the Site SAR (revision 3).
The RFFO has reviewed the page change and approves it with the technical direction stated
in the attachment. The attachment docurnents the results of RFFO’s review and basis for
approval of the page change. Review and approval of the submitted page change is in
accordance with contract DE-AC34-00RF01904, Section J, Attachment B.

Should you have any questions, p}case contact me at extension ?O"’S or my point of contact

on thls matter, Ed Westbrook, at extension 7074.

Wﬁw@,

Barbara A. Mazurowski
Manager

Attachment

cc w/ALt:

S. Stadler, EH-2, HQ

1. Fiore, EM-30, HQ

M. Jones, EM-33, HQ

D. Owen, DNFSB

P. Hartmann, AMFPA, RFFO
D. Noyes, DAMPFA, RFFO
R. Bostic, NRD, RFFO

E. Westbrook, NRD, RFFO

'J. Hansen, K-H

P. McEahermn, SMI
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Basis for Approval
Page Change PGC-RFP-01.0120-BMM to the
Site Safety Analysis Report, Chapter 6,
Safety Management Programs

References:
1. Site Safety Analysis Report (Site SAR), Chapter 6, Revision 2, November, 2000

Scope of the Changes:
The proposed page change constitutes a complete rewrite of the Site SAR, Chapter 6, Safety

Management Programs (SMPs) and will result in a new revision to the Site SAR (revision 3).
This page change incorporates a new format for describing the individual SMPs, their nuclear
safety attributes and their importance to the authorization basis. In addition, several sections
currently in Chapter 6 have been deleted and several new sections have been added.
Specifically, sections pertaining to Organization and Management, Integrated Safety
Management, Corrective Action, Occurrence Reporting, Procedures, and Independent Safety
Review and Assessments have been removed. The new sections in chapter 6 are Criticality
Safety, Integrated Work Control, and Document Management.

This page change also includes a written commitment to SMPs in the Introduction of the revised
Chapter 6. This commitment ties SMP monitoring and reporting to PRO-1331-SMP,
Management and Assessment of the Safety Management Programs. 'This revised Chapter 6
directs SMP owners to use the cited procedure to identify the performance criteria for evaluating
their programs, and establishes a mechanism for routinely reporting performancc monitoring
results. This procedure was not submitted with the page change.

The proposed page change also defines the relationship between facility-specific authorization
basis documents and the Site SAR with respect to SMPs. ‘

Approval Bases:

‘Chapter 6 of the Site SAR addresses the Rocky Flats Environmental Technology Site (RFETS)
Safety Management Programs (SMPs). The SMPs implement numerous DOE Orders and a
variety of other requirements and regulations, and comprise the safety infrastructuze at the
RFETS. Chapter 6 briefly describes those site programs designated as SMPs, states their
importance to the authorization basis, identifies Programmatic Key Elements, and provides
references to regulatory drivers and applicable RFETS programmatic documentation and nuclear
safety calculations cited in the SMP text.

The program descriptions are intended to provide a brief summary of the individual SMPs and
how they contribute to the overall safety at the Site. They are not intended to reiterate the more
thorough descriptions provided in the applicable Site Manuals that are referenced at the end of
each section. The Programmatic Key Elements are self~explanatory: they are specific SMP
components possessing significant importance. Each SMP has three common key elements:

{1) Organization and Administration, (2) Training and Qualification, and (3) Configuration
Management.
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Individual SMPs have been developed for each of the following disciplines:

Conduct of Operations

Configuration Management

Criticality Safety

Document Management

Emergency Preparedness

Engineering

Environmental Management

Fire Protection

Integrated Work Control

Nuclear Safety

Occupational Safety and Industrial Hygiene
Quality Assurance

Radiological Protection

Testing, Surveillance, and Maintenance
Training

Transportation Safety

Waste Management

¢ & & & & » 8 @ & B & & & & & © ®

As stated above, the specific site programs designated as SMPs differ between the current
Chapter 6 (i.c. revision 2) and this page change. Six SMPs from revision 2 have been deleted
and three new SMPs have been added. During the review of this page change it was determined
that the relevant processes from the deleted SMPs have not simply been removed from this
chapter, but have been realigned into other sections. For example, Integrated Safety
Management (ISM) is still recognized as an important process at the RFETS, but instead of being
isolated into a stand alone SMP it is now described and committed to in the Introduction of
Chapter 6. Essentially, ISM is recognized as having more global importance to work performed
at the Site. The other deleted SMPs have been treated somewhat similarly.  The Occurrence

Introduction of Chapter 6. Other deleted SMPs have had their functions realigned into other
SMPs included in this page change. Consequently, the SMPs presented by this page change
address an appropriate set of site programs and processes.

It should be noted that the SMPs are recognized to be integral to the safe performance of work
~ activities at the RPETS although not explicitly cited in nuclear safety accident analyses. These
analyses recognize the fact that personnel performing work are trained, that procedures are
developed and controlled through rigorous processes, and that procedural compliance is a

. priority at the Site. However, these elements are not explicitly credited with reducing the
frequency of any postulated/analyzed accidents. Consequently, this review does not address
accident analysis.

The Site SAR SMPs have increased in significance with this revision since it alters the
interrelationship between the Site SAR and facility-specific authorization basis documents.
Facility~specific authorization basis documents will only discuss differences or exceptions from
the key elements presented in the Site SAR SMPs. Consequently, if a facility implements their

2
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SMPs solely through Site programs, a direct reference can be made to Chapter 6 of the Site SAR
without further discussion. Due to this increased importance the Rocky Flats Field Office
(RFFO) review of this submittal was performed by a team of Subject Matter Experts (SMEs),

The RFFO SMEs were provided copies of the SMP section(s) that pertained to their work
dssignments/areas of expertise for review. Comments generated during this review phase were
consolidated and forwarded to the contractor prior to a cross-table discussion of the RFFO issues

and concems.

A recurring comment from the RFFO SMEs was the lack of performance indicators or the
potential inadequacy of the indicators identified. This issue was discussed in detail during the
cross-table. It was agreed that SMP owners require the flexibility to change or modify their
performance indicators based upon the indicators’ ability to provide useful data. Specifically
identifying the individual performance indicators in the Site SAR would require a DOE approved
page change each time an indicator was determined to be in need of modification. The RFFO
agrees that this is not prudent and accepted a proposal to have the performance indicators
controlled by a site level procedure. The procedure (PRO-1331-SMP, Management and
Assessment of the Safety Management Programs) is clearly identified in the Introduction of the
revised Chapter 6. 1t is also recognized by the RFFO that this procedure must be implemented
concurrently with this page change.

The RFFO also had concerns regarding the contractor’s level of commitment to the SMPs. The
Chapter 6 Introduction now includes affirmation of the Kaiser-Hill commitment to the SMPs.
The stated commitment assures that the contractor will monitor program performance, self-
identify deficiencies, provide prompt and complete reporting, perform root causes analyses on
process and program deficiencies, and develop comprehensive corrective actions. The
Administrative Controls {ACs) within the facility-specific authorization basis documents are also
cited as evidence of the contractor’s commitment. These authorization basis documents contain
ACs invoking SMP compliance. The Site SAR commits all other facilities to the SMPs via an

AC in Chapter 7.

exemption EX-057A, Exemption to Code Compliance Requirement for Existing Vessels and
Piping Systems at Rocky Flats Environmental Technology Site, was submitted to DOE, RFFO on
May 9, 2000 and was subsequently approved.” This statement is erroneous: the exemption
request was not approved. The exemption request was determined to be not required. The
requirements in question were determined to be not applicable to the RFETS due to the Site’s
limited operating life, closure mission, and ongoing maintenance program for pressure vessels.
(see technical direction 1)

Additional comments generated by the RFFO were either worked to conclusion at the cross-table
or tabled for more detailed off-line discussions. The subsequent discussions were successful in
resolving those comments. The Kaiser-Hill submittal addressed in this document contains the
changes agreed to with the RFFO SMEs. As a result, the submitted page change is acceptable.

Conclusion:
Page Change PGC-RFP-01.0120-BMM is approved with the following technical direction.



Attachment

| Technical Direction:

1. Replace the section 6.12.3 paragraph titled “Exemption” with the following:

“A permanent exemption EX-057A, Exemption to Code Compliance Requirement for
Existing Vessels and Piping Systems at Rocky Flats Environmental Technology Site, was
submitted to DOE, RFFO on May 9, 2000. This exemption request addressed the DOE
Order 440.1A requirement that all pressure vessels and supporting piping systems comply
with American Society of Mechanical Engineers (ASME) B31 Piping Code and/or the
strictest State and local codes. The exemption was determined to be unnecessary by the
DOE. DOE Headquarter (EM-33) correspondence dated October 24, 2000 stated that it was
“obvious that the ASME code was not applicable to Rocky Flats Environmental Technology
Site (RFETS) considering that RFETS is near the end of its operating life, is scheduled for
closure, and is to continue the maintenance program for pressure vessels until the RFETS
closure mission is complete.” ©

Verbatim replacement does not require additional DOE approval.

2. Replace the first two sentences of the first paragraph of section 6.4.2 under “Exemptions”,.
with the following:

“Exemption RFPK-DOE-C-420.1-EX-033F was approved by the DOE, RFFO on May 24,
2001.”

Verbatim replacement does not require additional DOE approval.
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Alan M. Parker
President & CEQ
Kaiser-Hill Company, L.L.C.

Reference: Letter, Bfailsford to Golan, 01-RF-01520, dtd 6/28/01, subject: Site Safety
’ Analysis Report (SAR) Page Change Request for Site Transportation Control
(STC) (PGC-RFP-01.1523-ARS)

The purpose of this memorandum is to provide the Department of Energy (DOE) Rocky Flats
Field Office (RFFO) approval of page change PGC-RFP-01.1523-ARS. This page change
proposes modifying Site Transportation Control (STC) 5 to allow Powered Industrial Trucks
(PITs), also known as forklifts, to unload two containers (i.e., Standard Wastes Boxes, IP-2s,
etc.) at a time. Changes to STC 5 will also allow the use of cranes to unload individual
containers. The page change also removes exceptions from STCs 2 and 3 that are not
supported by existing analysis. The RFFO has reviewed the page change and approves it
with the technical direction provided in the attachment. The attachment documents the
results of RFFO’s review and basis for approval. Review and approval of the submitted page
change is in accordance with contract DE-AC34-00RF01904, Section J, Attachment B.

‘Should you have any questions, please contact me at extension 2025 or my point of contact

on this matter, Ed Westbrook, at extension 7074.

R % , & | gt

Barbara A. Mazurowski
Manager

Attachment

cc WAL

S. Stadler, EH-2, HQ

J. Fiore, EM-30, HQ

M. Jones, EM-33, HQ

D. Owen, DNFSB

P. Hartmann, AMFPA, RFFO
R. Bostic, NRD, RFFQO _
E. Westbrook, NRD, RFFO
D. Noyes, FA, RFFO

M. Brailsford, K-H

J. Hansen, K-H
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Basis for Approval of the Site Safety Analysis Report Page Change
Request PGC-RFP-01.1523-ARS for Site Transportation Conirol

Reference: (1) Letter, Brailsford to Golan, 01-RF-01520, dtd 6/28/01, Site Safety Analysis
Report (SAR) Page Change Request for Site Transportation Control (STC)
{(PGC-RFP-01.1523-ARS) ~ MDB-156-01, Kaiser-Hill Company, Rocky Flats
Environmental Technology Site, Golden, CO

(2) Memo, Mazurowski to Card, AME:NRD:MP:00-02784, dtd 6/12/00,
Authorization Basis Development, U.S. Department of Energy, Rocky Flats
Field Office, Golden, CO ,

(3) Marr, Jeffrey W. Applicable Airborne Release Fractions (ARFs) and
Respirable Fractions (RFs) for Surface-Contaminated, Combustible Waste in
55-Gallon Metal Drums During Fires, Nuclear Safety Technical Report
NSTR-008-01, Kaiser-Hill Company, Rocky Flats Environmental Technology
Site, Golden, CO, Revision 1, May 2000

Background:

Kaiser-Hill Company (K-H) has submitted a page change to the Site Safety Analysis Report
(SSAR) to revise the Site Transportation Controls STC 2, STC 3, and STC 5 (Reference 1). STC
5 provides specific controls for Transuranic (TRU) waste and Low Level Waste (LLW) transfers
between facilities using Powered Industrial Trucks (PIT), also known as forklifts. The STC 5
changes were necessary due to 4 violation to the STC 5 programmatic transportation controls that
prohibit PITs from transferring more than one TRU Standard Waste Box (SWB) at a time. PITs
with long tines to handle two SWBs, LLW boxes, or IP-2 containers at a time were being used
when the STC 5 controls were originally approved, but the STC 5 controls to prohibit more than
one container was not incorporated into Site transportation work control documents at that time.
Following identification of this discovery issue, loading/unloading activities were curtailed until
the STC 5 controls were implemented in the work control documents. The existing
transportation safety analysis evaluates PIT operations for radioactive material transfers between
crane. Dock activities are normally addressed in individual facility authorization basis (AB)
documents. Reference 1 also concluded that using PITs with long tines to load/unload trucks is a
Discovery Issue Unreviewed Safety Question (USQ) due to increases in probabilities and
consequences of previously analyzed accidents.

STC 2 provides specific controls for onsite transfer of nuclear materials, residues and radiocactive
wastes greater than 200grams weapons grade plutonium, but less than or equal to 6 kilograms,

per load. STC 3 provides specific controls for the same material transfers up to 200 grams per
load. Both controls have an exception statement that permits use of propane PIT for loading and
unloading, but this exception lacks a technical basis from the transportation safety analysis.

This page change evaluates the risk associated with performing these activities and identifies
controls to mitigate and/or prevent accidents.
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Discussion:

The page change submittal affects the SSAR Chapter 7 Site Controls and Chapter 8
Transportation Safety Analysis. Only page changes affecting the Chapter 7 STC 2, STC 3, and
STC 5 are proposed in the submittal. The submittal commits to revising Chapter 8 during the
next annual update, along with other changes due to revised accident analysis methodologies and
the 6/12/00 Nuclear Licensing Streamline Initiative (Reference 2).

The proposed changes to STC 5 maintain the existing requirements for inter-building transfer
operations, with the exception of prohibiting inter-building transfers of TRU waste drums using
PITs. It also introduces a new control section specifically for material transfer vehicle loading
and unloading using PITs or crane, when not specifically controlled by other facility AB
requirements. This new control permits PITs to load/unload up to two boxes (SWBs, LLW, or
1P-2) at a time, and permits cranes to load/unload a single box, pallet, drum or cargo container at

a time.

The current SSAR transportation safety analysis evaluated five spill and five fire accidents
associated with PIT transfers between buildings. The scenarios addressed LLW in drams and
wooden boxes, TRU wastes in drums and SWBs, and high-americium TRU wastes not in Pipe
Overpack Containess.

To derive the revised STC 5 controls, the analysis was revised to evaluate 14 spills and 15 fires
involving LLW in drums and wooden boxes, Surface Contaminated Object (SCO) packages,
TRU wastes in drums and SWBs, overloaded SWBs, and Box-N-Go SWBs of TRU wastes.
Based on the SSAR Revision 2 methodology and assumptions, the frequencies, consequences,
and risks for these new accidents as impacted by the STC 5 proposed changes are summarized in
the page change submittal Figure 2 (Reference 1), and are not repeated here. The revised
analysis concludes that four of the spills and two of the fire scenarios resulted in Moderate or
High (6.4 rem) consequences to the public, and are Risk Class I or II due to Anticipated spills -
and Unlikely fires. For the collocated worker, eight of the spills and four of the fire scenarios
resulted in Moderate or High (220 rem) consequences, and are Risk Class .or I due to
Anticipated spills and Anzicipated or Unlikely fires. Therefore, 12 of the 29 new scenarios are
Risk Class I or I for either the public or collocated worker. The consequences for dropping a
single Box-N-Go SWB, and 2 SWBs of all kinds (normal, overloaded, and Box-N-Go) are
Moderate, Risk Class I to the MOI The consequences of Anticipated TRU waste spills and
punctures {(drums, boxes, SWBs) are Moderate, Risk Class I to the collocated worker. The
consequences to the MOI of a pool fire involving a single TRU waste drum are Moderare, Risk
Class II, but are High consequence/Risk Class 1 if four drums are involved. The consequences of
LLW drum pool fires and fires with two Box-N-Go SWBs are Moderate, Risk Class I and 1,
respectively, to the collocated worker. The consequences of TRU waste drum pool fires are
High, Risk Class I to the collocated worker. ‘

Compared {o the previous analysis for STC 5, the proposed changes constitute increases in the
frequency and consequences of fires, and increases in the consequences of spills. Therefore, this
is a positive USQ. Although it is a Discovery Issue, K-H corrected the condition temporarily by
revising transportation work controls to implement the STC 3 restrictions, until this page change
can be approved and implemented. The positive USQ is documented in USQD-RFP-01.1623-

ARS. ‘
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The increase in frequency of fires is primarily due to a change in methodology that is based on
guidance being applied for recently-approved facility ABs. The original forklift fire frequency
was based on the onsite transportation estimate for transport vehicle fires. The revised estimates
were based on qualitative arguments that concluded that forklift fires other than pool fires are
assumed to remain in the Anticipated frequency bin. Pool fires are assumed Unlikely because of
the medium size of fire and physical conditions necessary to cause lid loss.

The X-H conclusions of the safety analysis from Reference 1 are:

... Therefore, it is concluded that no practical or cost effective controls are
available to reduce the risk of TRU waste drum pool fires to Risk Class HI for
either the MOI or the CW. The significant consequences to the MOI and CW
from pool fires involving TRU wastes drums are deemed unaceeptable.
Therefore, the proposed page change prohibits inter-building transfer of TRU
waste drums with fossil fueled PITs, and also prohibits material transfer vehicle
loading and unloading of TRU waste drums with fossil fueled PITs or cranes. . .”

The proposed changes to STC 2 and STC 3 remove an exception statement that permitted use of
a propane PIT for loading and unloading. This exception statement lacked a technical basis and
was not supported by the SSAR transportation safety analysis.

Basis for Approval:

With one exception, the accident analysis assumptions are consistent with the SSAR Chapter 8
Transportation Safety Analysis, or recently approved accident analyses of similar material-at-risk
(MAR} in facility AB documents (e.g., overloaded SWBs and Box-N-Go packages). The
exception is how drums enguifed in a flammable/combustible liquid pool fire were modeled.

The SSAR page change assumes that all four drums in the pool burn as an unconfined
combustible material release with a SE-2 airborne release fraction (ARF), which implies that all
contents would be ejected (otherwise the Site practice from the Safety Analysis and Risk
Assessment Handbook [SARAH] is to assume a SE-4 ARF for burning inside a drum that

experiences lid loss only). - e

This is not consistent with the recent resolution of the SARAH Upgrade Task T19 on drum fire
modeling that has been applied for the Building 771 Decommissioning Basis for Interim
Operation and the Building 440 Final Safety Analysis Report. A revised methodology for

evaluating drums engulfed in a pool fire has been documented in NSTR-008-01, Applicable
Airbome Release Fractions (ARFs) and Respirable Fractions (RFs) For Surface-Contaminated,
Combustible Waste in 55-Gallon Metal Drums During Fires (Reference 3). Except for the use of
average MAR, RFFO has concurred with the NSTR-008-01 assumptions regarding 25% of all
drums involved in the pool resulting in lid loss with 1/3 ejection of contents that could burn as an
unconfined combustible material fire with a 1B-2 ARFxRF, and the remainder of the MAR
evaluated as a confined material release with SE-4 ARFxRF (but with varying damage ratios
depending on the number of drums involved).

If the NSTR-008-01 methodology were applied, the previously summarized consequences and
risks are expected to be significantly reduced. Technical direction is being given to apply the
NSTR-008-01 methodology for the next annual update along with the other SSAR Chapter 8
Transportation Safety Analysis as committed in the page change submittal (Reference 1). -

3
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For perspective, the page change submittal also provided the impact of applying the new
methodologies (e.g., ICRP 68 dose conversion factors, revised Low/Moderate consequence
thresholds) approved for the Nuclear Licensing Streamline Initiative (Reference 2). The 29 spill
and fire scenarios are summarized in Figure 3 of the page change submittal (Reference 1). Of
the previously mentioned 12 spill and fire scenarios that result in Risk Class I or I for the public
or collocated workers, only two Unlikely scenarios involving pool fires with 1 or 4 TRU drums
would remain Risk Class I or I due to High (97 rem to CW) or Moderate (1.8 rem to MOI)
consequences. Limiting material transfer vehicle loading and unloading activities to one TRU
waste drum at a time would reduce the consequences of a pool fire Low, Risk Class Il to the
MOI, but the risk to the CW would be Moderate, Risk Class . The consequences and risks of
these two scenarios are also expected to be significantly reduced when the NSTR-008-01
methodology is applied.

Conclusion:

RFFO acknowledges the positive USQD-RFP-01.1623-ARS associated with the Discovery Issue
of using forklifts with long tines to handle two boxes at a time. RFFO concurs with the revised
accident analysis for the page change submittal and accepts the risks for the asseciated scenarios.
Therefore, RFFO approves the page change PGC-RFP-01.1523-ARS.

DOE Technical Direction:

1. Revise the pool fire scenarios to apply the drum methodology described in NSTR-008-01
with bounding (not average) MAR assumptions, and include the analysis with the other
SSAR Chapter 8 Transportation Safety Analysis revisions as identified in PGC-RFP-
01.1523-ARS during the next annual update to the SSAR.
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Basis for Approval
Page Change PGC-RFP-02.0635-DCI, Site Safety
Transportation Contrel STCS, Change Limit To A Maximum Of Two Waste Boxes
Per Transfer By Forklift

References: 1) . Letter, Brailsford to Mazurowski, 02-RF-00183, did [/15/02,
Transmittal of Rocky Flats Environmental Technology Site (Site)
Safety Analysis Report (SAR) Page Chunge for Powered Industrial
Truck (PIT) Transfer of Waste Boxes — MDB-005-01, Kaiser-Hill
Company Rocky Flats Environmental Technology Site, Golden, CO.

2}  PGC-RFP-02.06035 DCI, Site Safcty Analysis Report (SAR) Page
Change, Site Transportation Contral STC 5, Change Limit to a
Maximum of Two Waste Boxes Per Transfer by Forklift, did
01/10/02, Kaiser-Hill Company Rocky Flats Environmental
Technology Site, Golden, CO.

3)  Letter, Mazurowski to Parker, FPAINRD:EIW:01-01292, Approval
of Site Safety Analysis Page Change GC-RFP-01.1523-ARS, did
7/03/01, U. S. Department of Energy, Rocky Flats Field Office,
Golden, CO.

4) Rocky Flats Environmental Technology Site Safety Analysis Report,
Volume 1, Revision 2, September 19, 2001, Kaiser-Hill Company
Rocky Flats Envirommental Technology Site, Golden, CO.

5)  Memo, Mazurowski to Card, AME:NRD:MP:00-02784, dtd 6/12/00,
Authorization Basis Development, U.S. Department of Energy,
Rocky Flats Field Office, Golden, CO

6)  DOE G460.1-1, Implementation Guide for Use with DOE 0460.1A,
Packaging and Transportation Safety, 06-05-97, 1. 8. Department of
Energy, Washington, D.C.

7y DOE G 423.1-1, Implementation Guide for Use in Developing
Technical Safety Requirements, 10-24-01, U. 8. Department of
Energy, Washington, D.C.

8) SAND79-1305, Summary of Research and Development Activities in
Support of Waste Acceptance Criteria for WIPP, Sandia Laboratories,
June 1979.

9} NSTR-008-01, Applicable ARFs and RFs for Surface Contaminated,
Combustible Waste for 55-gallon Drums During Fires, Kaiser Hill
Rocky Flats Environmental Technology Site, Golden, CO.

Scope of the BIO/TSR Change:

The change submitted by the Kaiser-Hill Company in Reference 1 proposes revision (o
Section 7.5.4.6, Site Transportation Control (STC) 5. This change affects programmatic
controls for performance of on-Site transfers of radioactive materials using a powered
industrial truck (PIT), also called & forklift truck. STC 5 specifically addresses
loading/unloading operations and transfer between facilities of Transuranic {TRU) waste
and Low Level Waste (LLW) using PITs. This change is intended to allow movement of
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"two’ boxes at one time using a PIT to support the on-Site transfer mission, These are
either TRU boxes with a maximum of €325 ¢ WG Puor LLW.  The submittal in PGC-
RFP-02.0635-DCI evaluates the risk associated with performing these activities and
identifies controls to mitigate and/or prevent accidents.

Approval Bases:

PGC-RFP-02.0635-DCI provides the description and technical justification of the
proposed change (Reference 2) to STC 5. Previous Technical Direction congerning PIT
accidents in Reference 3 required that the pool fire scenarios be revised to apply the drum
methodology described in NSTR-008-01, which is included in PGC-RFP-02.0635-DCIL
This change affects the Site Safety Analysis Report (SSAR) Chapter 7, Site Controls and
Chapter 8, Transportation Safety Analysis (Reference 4). The submittal commits to
revising Chapter 8 during the next annual update.

The Approved Methodology case in Reference 2 is essentially the same results that were
presented for loading and unloading of two boxes. The analysis includes 14 spills and 15
fires involving Low Level Waste {LLW} in drums and boxes, Surface Contaminated
Object (SCO) packages, transuranic (TRU) wastes in drums and Standard Waste Boxes
(SWBs), overloaded SWBs, and Box-N-Go SWBs of TRU wastes,

The revised analysis found that 12 of the 29 scenarios were a Class I or H for either the
public or collocated workers. Table I below gives a comparison to the current
anthorization basis. A spill involving 2 SWBs is 0.1 rem to the MOI and 10 rem to the
CW and is a Risk Class L event. The Risk Class designation for this spill is due to
assuming that it is Anticipated. A nonlofted fire involving 2 SWBs is 0.46 rem to the
MOI and 47 rem to the CW and a lofted fire is 0.01 rem to the MOI and 0.37 rem to the
CW. The nonlofied fire is a Risk Class I and lofted is a Risk Class IIl.  Events involving
LLW are a Risk Class IL, with exception of a pool fire involving 4 LLW drums, which is
0.56 rem to the CW and a Risk Class II.

Table 1 also provides the consequences obtained using the new analytical methodology
proposed for the Authorization Basis Streamlining initiative (Reference 5). A significant
reduction in consequences is realized using ICRP 68 dose conversion factors with all
scenarios having a Low consequence. Tt is forthcoming that classification for these
sequences would not excecd a Risk Class I This result is used for risk perspective and
18 not used for justification of the control set.
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Table 1 Comparison of Page Change Scenario Results with SSAR Scenario #10

Approved Method

AB Streamlining Method

‘(c s
Seenario MOI CW MOI W
(rem) rem {rem) {rem)

SSAR #10 Spifi SWBy Low Moderate N/A N/A
326 ¢ WG Py -Bounding Case in 0.050 4.9
Cit 8 Risk Class il Risk Class f1
Usndikely
{ SWB Spill Low Moderate Low Low
325 WGPy £.032 5.1 0.023 i
Anticipated Risk Class I Risk Class © Risk Class Iif Rigk Class 11
2 SWBs Spiil Maderate Maderate Low Low
650 g WG Pu 0.10 10 0.047 2.3
Anticipated Risk Class | Risk Class T Risk Class {11 Risk Class IIT
1 Qverloaded SWB Spitl Low Moderate Low Low
410 g WG Pu 0.065 6.4 0.02¢9 1.0
Anticipated Risk Class {11 Risk Class ! Risk Class 11 Risk Class Il
2 Overloaded SWB Spill Moderate Maderate Low fLow
820 g WGP B.13 13 0.059 2.8
Anticipated Risk Class | Risk Class |1 Risk Class TII Risk Class Il
S5AR SWEB Fire Moderate Moderate ANA N/A
320 g WG Pu 0.25 25
Lxrresnefy Unlikely Risk Class {11 Risk Class 11
(nonlofted)-Bounding Case in Ch 8
} SWB Fire f.ow Low Low Low
325 g WG Pu {lofted) 0.0052 0.18 00015 0.079
Anticipated Risk Class {11 Risk Class I Risk Class I11 Risk Class 11
2 SWB Fire Low Low Low Low
650 ¢ WG Pu (Jofted) 0.01 0.37 4.010 0.55
Anticipated 5 Risk Class {11 Rigk Class HI Rigk Class 1! Risk Class 11
2 SWB Fire Moderate Hight Not Apalyzed Not Analyzed
6530 g WG Pu (nonlofied) 0.46* 47
Asntivipated Rish Class 1 Risk Class i
2 Overloaded SWRBs Fire Low Low Low Low
810 g WG Pu (lofted) 0.013 .46 0.0038 0.20
Anticipated Rick Class 1l Risk Clags I Risk Class Ul Risk Class 111
2 Overloaded SWBs Fire Moderate High N/A N/A
810 g WG Pu (nunlofted 0.57% 59
Anlicipated Risk Class 1 Risk Class |

*Result is shown for a nonlofted fire equivalent to that presented in the approved Chapter 8 analysis using

Radidose 1.1 and assuming a nonlofted plume.

Basis for acceptance of these accidents is referred to the Safe Harbor rules explained in
DOE G421.1-2. Before non-cquivalent packaging may be used a performance envelope
is established and the associated transport system ensures that it can operate safety. The
acceptance is based on the proposcd changes to the controls in Table 7-8.b of the SSAR.
‘The technical requirements that are developed to ensure that the transportation system for
two SWBs prevents fires and spills for non-equivalent packaging between facilities are in
accordance with paragraph 4.14 in DOE G423.1-1 (Reference 7). The performance
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envelope credits that the SWB is qualified as a DOT Type A container for transter of

LLW. The principal elements of control for the transport system are:
e Inventory control

Allowable routes

PIT speeds

PIT fuel restrictions

PIT configuration and capacity

Loading and unloading controls

Operator qualifications

Packaging controls

Emergency Response communication

. % @

&« ® & 5 @

v

The bases for acceptance include a number of factors. The first element is the
Applicability of the control for transfer by PITs between facilities. Restricting transfers
to TRU SWBs with <325 ¢ WG Pu or LLW drums is an inventory limit. Further
restricting the number of items to two SWBs or four LLW drums further limits the
inventory. The transfer limit becomes <650 g WG Pu for the two SWBs and 2 g WG Pu
for the four LLW drums. The analysis provides the dose results if a deviation to this
control occurs by assuming the SWBs could be overloaded to <820 g WG Pu for two
SWBs. The control only allows one overloaded SWB with <410 g WG Pu if it is known
to be overloaded. Since estimation methods are used for equipment and waste packed in
SWHBs overloaded SWBs have 1o be considered. Two SWBs overloaded above 820 g
WG Pu is considered outside of the analyzed envelope. Drums arc limited to LLW,
which is approximately 100 nCi/g or <1 ¢ WG Pw/drum and meet DOT Type A criteria.
Inventory control mitigates the consequences that can result from the higher loaded
SWBs. The inventory control value is a plutonium equivalent intended to assure that
operations involving americium from ingrowth are accounted for.

Acceptance of fire involving two SWBs containing TRU requires some explanation. The
SWB is listed as a DOT Type A packuge and is used to iransfer Type B quantities of
material. First the fire mechanism is conservative and secondly the analysis did not
credit the new controls. Pool fire studies performed at SANDIA show that the contents
of SWBs encased in metal pyrolyze (Reference 8). A review of NSTR-008-01 finds that
a fire involving SWBs takes into consideration that the package is not leak tight and there
could be seal failure even though the lids are boltcd (Reference 93, An SWB lid would
not undergo catastrophic rupturc as do the TRU 55-gallon drums. The material release is
dependent on the quantity of material withia thc SWB that pyrolizes. Given that air for
combustion is limited within the SWHB, and fresh air would not easily enter due to the
slight overpressure within the SWB (caused by the exposure fire), limited quantities of
material would burn. In addition, much of the contents is typically noncombustible,
further reducing the fuel available for pyrolysis. Considering this, it would take a
considerable combustible loading and time to develop an exposure fire large enough to
cause significant pyrolisis within the SWB. From this conclusion the following
engineering judgements are made.

» The effect of a fire from either a PIT or any other combustible foad source

along the roadway would be localized. The BTU loading necessary to
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pyrolize a significant quantity of the contents of the SWBs would be required
to be large. Quulitatively, the damage to the contents would probably be less
than the 20% DR used for SWBs, which was based on paper in file cabinets,
essentially 100% combustible material,

o Data for actual forklift fires is facking, but is probably closer to unlikely. The
anticipared frequency is a site convention,

In conclusion, the actual consequences of a nonlofted five involving two overloaded
SWBs with <820 ¢ WG Pu would then present consequences closer to the Evaluation
Guideline for the CW of 25 rem and may be much less if the package contents
combustibility is taken into consideration.

In addition crediting controls and the SMPs can decrease the frequency. The frequency
of such a fire is reduced from anticipated to unlikely. With additional supporting data for
PIT fires the frequency may be as low us extremely unlikely. The [ollowing controls
affect frequency:
o Limiting the route between Buildings 440 to 664.
o Verification of no combustibles within 10 feet from the PIT along the transfer
route,
e The fire department would respond within approximately 15 minutes.
Limiting fire growth and duration.
¢ The PITs arc maintained and opevators are trained in accordance with site
programs.

Therefore, based on engineering judgement the actual risk to the public is closer to a Risk
Class I to 1If and not a4 Risk Class 1. Because fire growth is a consideration SWBs with
<325 g WG Pu each (650 g WG Pu total) are allowed and four TRU drum with 200 g
WG Pu equivalent each (800 g WG Pu total) are not allowed.

Specific programmatic elements act to ensure prevention and mitigation of fires and
spills as summarized below.

{. Limiting the number of packages in a transfer is an element. The conirol is four
LLW drums or two SWBs/boxes with TRU or LLW. Overloaded SWBs is
limited to one per transfer. This also limits the consequences to within those
accepted for this activity,

The elements require that drums and SWBs be secured. SWBs/boxes or LLW

drums must be palletized. These prevent spills from occurring. The use of the

pin-lifters or lifting lugs on the SWBs are not acceptable for transfer operations.

3. By limiting the transfers to drums with LLW the consequences are significantly
reduced.

4. Prohibiting transfer of TRU waste drums prevents the unacceptable conscquences
of pool fires.

3. Combustible load controls for TRU SWB trunsters prevent fires.

6. A control that requires packaging approved by the Site Transportation Sufety

Manual (STSM) ensures that as a minimum DOT Type A packages are used for

all transfers. 1f not, the transportation program requires an analysis.

2
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7. Eliminating the use of propane-powered trucks prevents and mitigates the
potential by rendering the scenario as beyond extremely unlikely. Cranes of any
type are prohibited from transferring radicactive materials since there were not
specifically analyzed.

8. Transfers of 2 SWBs, or 2 LLW boxes, or 4 LLW drums to between Building 440
and Building 664 is acceptable as they are adjacent facifities.

9, LLW routes are limiled to within established areas of the site. Route restrictions
simply minimize the activity duration and any unanalyzed road or environmental
conditions. The established arcas are:

*

e » o

The 300 area
The 400 arca
The 700 area (includes Buildings 559 and 369 as part of this area)
The 800 area

The Safety Management Programs (SMPs) in Chapter 6 are relied upon to meet a number
of assumptions in the analysis. The implementing procedure for this activity shall
include the appropriate requirements of the following:

o Reguirements of the Occupation Safety and Industrial Hygiene Program
Munual for PITs operations to assure that personnel who perform transfers
are trained and qualified. . :

e Assure PITs are configured for and have necessary capacity to transfer
two SWBs/LLW boxes.

s Work Control Documents are developed in accordunce with the site
Integrated Salety Management system to ensure individual transfers are
properly controtled.

e  Nuclear material inventory limits are verificd prior to transfer
Packaged in accordance with STSM and Waste Management Programs.

The Site Integrated Safety Management program in conjunction with the SMPs will be
relied on to implement any special communication requirements necessary for inclusion
in Work Control Documents (see Technical Direction #1).

Conclusion:
The change proposed in PGC-RFP-02.0635-DCI is approved.

DOE Technical Direction:

1. Determine, if any, special communication requirements are necessary for inclusion in
Work Control Documents (s required by DOE Guide 460.1A). Inform RFFO of the
results and basis for the determination. Complete this action PRIOR to
implementation of this page change.

o8]

Additional technical direction is to word the page change as shown in Attachment B.

Use of the text is required verbatim and requires no additional DOE Approvals
{pagination and format are excepted).
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Attachment B
During the transfer on-Site of radioactive materials between facilities uvsing a

powered industrial truck (forklift), the following controls shall be met:

Applicability:

SWBs containing €323 grams WG Pu (maximum 2 SWBs)
One overloaded SWB with <410 grams WG Puor

TRU drums are prohibited for transfers

LLW Boxes 23 g WG Pu (maximum 2 boxes)

LLW Drums (maximum 4 druoms)

Specific Controls or Restricuons for the use of powered industrial trucks for material

iransfers between facilitics

1.
2.

Transfer of TRU SWBs is limited to between Buildings 440 to 664.
LLW drums snd LLW Boxes transferred between nuclear facilities shall be
transferred within an established area of the sile. The established areas of the site are:

»

® & @

The 300 area
The 400 area
The 700 area (includes Buildings 559 and 569 as part of this area)
The 800 area

Credited Progsrammatic Elements for On-Site Transfer of Radiouctive Materials Between

Facilities Using Powered Industrial Trucks

Table 7-8.b Programmatic Transportation Controls for On-Site Transfer of Radicactive

Materials Between Facilities Using Powered Industrial Trucks

b

2

3)

4)

Transfers of LLW using fossil fuel powered indusirial trucks shall be limited to a
maximum of 4 LLW drums or two LLW Boxes per move. LLW drums and LLW
Boxes transferred between nuclear facilities shall be transferred within an
established area of the site. LL'W Boxes must be secured to the forklift. LLW drums
must be palletized, except when moving a single drum at a time. LLW drums must
be sccured to the forklift,

Requirements in the Site Transportation Safety Manual shall be followed.

Propane powered forklifts or any type of crane shall not be vused for the transfer of
radioactive materials.

The transfer of TRU SWBs using fossil fuel powered industrial trucks shall be
limited to a maximum of two SWBs with <325 ¢ WG Pu each or one overloaded SWB
with <410 g WG Pu per move. SWBs must be secured to the forklift and must be
palletized. The use of lifting lugs/pin-lifters is prohibited. Perform combustible load
inspection along the route to ensure that there is no combustible packages >27 cubic
feet within 10 feet or >1 gallon flammable liquid within 25 feet of the PIT during the
transfer.
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Due to their lower MAR values, all other LLWALLMW forklift transfers using fossil fuel can
be performed between nuclear fucilities that are within an established area of the site. The
established areas of the site are:

e The 300 area

e The 400 arca

e The 700 area {includes Buildings 559 and 569 as part of this area)

e The 800 area

Restricting areas permitted for TRU forklift transfers using fossil fueled vehicles reduces the
potential for an accident. Because of their higher MAR value, TRU SWBs is limited to
ransfers between Buildings 440 to 664 because they are adjacent to each other. Transfers
can be two SWBs with £325 g WG Pu each. If it is known that the SWB is overloaded, only
one can be moved at a time. The analysis provides consequences for a move withup to 820 g
WG Pu which is considered the wurst case move for overloaded SWBs where the operator
failed to determine the correct MAR prior to transfer.  Combustible load control prevents
targe fires from occurring. Flammable liquids are packaged in accordance with the site Fire
Protection Program Requirements. {See NSTR-003-01 Rev. ¢}

*NSTR-0U3-01, Rev. {, Combustible Fuel Package Separation Distances, Kaiser-Hifl Rocky Flats

Environmental Technology Site.
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susJECT:  Approval of Appendix J, 'Safety Analysis Report (SAR) for Outdoor Waste Management, and
Associated Page Change to the Site SAR

T0: Alan M. Parker
President & CEO
Kaiser-Hill Company, L.L.C.

Reference: 1. Letter, Brailsford to Mazurowski, 02-RF-00486, dtd 2/21/02, Subject:
Transmittal of Site Safety Analysis Report (FSAR) Appendix J, Safety
Analysis for Outdoor Waste Management, PGC-RFP-01.2226-MAN - MDB-
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2. Letter, Brailsford to Golan, 01-RF-01583, dtd 7/9/01, Subject: Notification
of Discovery Issue on Use of the Building 779 Pad for Interim Storage of
Radiocactive Waste — MDB-162-01

The Department of Energy Rocky Flats Field Office (RFFO) has reviewed the Safety
Analysis Report (SAR) for Outdoor Waste Management and associated page change to
the Site SAR that was transmitted in reference . These changes to the Site SAR serve to
resolve the discovery issue which was previously reported to the RFFO in reference 2.
The SAR for Outdoor Waste Management and associated page change to the Site SAR
are approved.

The RFFO bases for approval of these changes are provided in the attached Safety
Evaluation Report (SER). The SAR for Outdoor Waste Management and associated
page change to the Site SAR are approved upon incorporation of the technical direction
provided in Appendix A to the attached SER. Should you have any questions, please feel

free to contact Mr. Ron Bostic, at 2109

Barbara A. Mazurowski
Manager
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1.0 INTRODUCTION

On October 2, 2001, in response to a discovery issue on outdoor storage of waste on the Building
779 Pad, Kaiser-Hill, L.L.C. (K-H) transmutted for approval to the Rocky Flats Field Office a
new safety analysis for outdoor waste management. The K-H submittal proposed substitution of
the existing Site Safety Analysis Report (SAR) controls for the storage and staging of wooden
waste boxes with a comprehensive safety analysis and associated control set. This new safety
analysis and contro} set will be incorporated as Appendix J to the Site SAR.

Addendum C to the Safety Evaluation Report (SER) documents the Department of Energy
{DOE) review and provides the rationale for the Rocky Flats Field Otfice (RFFQ) approval of
the Safety Analysis Report (SAR) for Outdoor Waste Management (Reference 1) and related page
changes to the Site SAR. Along with the SAR for Outdoor Waste Management, Kaiser-Hill, 1.1.C.
(Kaiser-Hill) submitted a page change to Chapter 7, Site Controls, of the Site SAR which was
submitted to RFFO via memorandum 02-RF-00486 dated February 21, 2002. This page change
removes the controls for outdoor storage of wooden waste crates from Chapter 7 of the Site
SAR. These controls will be superseded by the SAR for Outdoor Waste Management and its
derived TSR controls which will be incorporated as Appendix § to the Site SAR.

This SER represents a complete evaluation of the SAR for Outdoor Waste Management (Reference
1) along with associated changes to the outdoor wooden waste crate controls in Chapter 7 of the Site
SAR. The SER was prepared in accordance with the RFFO Desktop Procedure AME-ABD-01,
Nuclear Safety Oversight and Review Process for Authorization Basis Related Submittals
{Reference 4), which is based on the guidance provided in DOE-STD-1104-96, Review and
Approval of Nownreactor Naclear Facility Safety Analysis Reports (Reference 5).

2.0 SUMMARY CONCLUSION .

On July 9, 2001, Kaiser-Hill notified the RFFO of a discovery issue involving the use of the
Building 779 foundation pad as interim storage for low-level and SCO radivactive waste (Reference
2). Although the radioactive wastes were packaged in accordance with Site procedures, there was
no inventory of radioactive material stored on the foundation pad. Therefore, the potential existed
for the guantity of radicactive material to exceed the threshold for a hazard category 3 nuclear
facility. Kaiser-Hill also committed to preparing a new safety analysis for outdoor waste
management that would be incorporated into the Site SAR,

The SAR for Outdoor Waste Management (Reference 1) was developed per the “graded

_approach” application of DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy
Nonreactor Nuclear Facility Safety Analysis Reports (Reference 3). Subpart B of 10 CFR Part
830, Nuclear Safety Management, identifies this DOE Standard as a “safe harbor method” for
preparation of FSARs for non-reactor nuclear facilities.

None of the accident scenarios evaluated in the SAR for Outdoor Waste Management exceeds

the Moderate category. Scenario frequencies range from anticipated to extremely unlikely. Two
of the unmitigated scenarios analyzed in the SAR for Outdoor Waste Management exceed Risk

DOE/RFFO Addendum C Page 1 Sune, 2002
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Class II. However, with mitigation (i.e., inventory control) and prevention {(i.e., route control
for flammable liquid tanker trucks), these scenarios are reduced to Risk Class III.  All other
scenarios analyzed were either Risk Class III or IV for the collocated worker and public,
Operational controls derived from these analyses consist entirely of administrative controls
involving material management, inventory conirol, route control and safety management
programs (SMPs). No safety structures, systems or components (S5Cs) were credited. The
Safety Analysis for Outdoor Storage identifies an adequate control set necessary to lower these
risks to an acceptable level and to ensure safe facility operations. The accident analysis
discussion in Section 4.2.2 of this SER provides further information.

With the addition of the attached “red-lined” changes, the RFFO concludes that the SAR for
Outdoor Waste Management (Reference 1) adequately defines and documents the hazards and
specifies the necessary controls. The administrative controls adequately reduce the risks to the
public, collocated workers, and immediate workers to a level consistent with the guidelines
provided in the Nuclear Licensing Streamline Initiative (Reference 10). In addition, the risks
associated with outdoor waste management are consistent with those of other category 3 nuclear
facilitics at RFETS. Therefore, the RFFO approves the SAR for Outdoor Waste Management as
submitted by Kaiser-Hill in Reference 1 subject to incorporation of the attached “red-lined”
changes. The basis for this conclusion is presented in Section 4.0 of this SER.

3.0 REVIEW PROCESS

The RFFO review included federal and support contractor personnel with expertise in the nuclear
safety, criticality safety, and fire protection disciplines. The RFFO review of the SAR and
associated TSRs for Outdoor Waste Management focused primarily on the following areas:

* completeness and compliance with 10CFRB30, Subpart B, and associated guidance and “safe
harbor” methods,

+ adequacy of the hazards and accident analyses and control set development,

» consistency with the agreement between Kaiser-Hill and the RFFO regarding authorization
basis development (Reference 10}, and

o resolution of the discovery issue regarding the use of the Building 779 foundation pad as
interim storage for low-level and SCO radioactive waste (Reference 2).

Kaiser-Hill originally submitted the SAR for Qutdoor Waste Management to the RFFO on
October 2, 2001. Based on a review of this submittal, the RFFO prepared a list of 27 preliminary
comments which were provided to Kaiser-Hill on November 2, 2001. These comments along
with associated issues were discussed at a cross-table meeting with K-H held on November 7,
2001. During the cross-table meeting, K-H provided additional information regarding scope,
waste management activities, hazards and analysis methods, and siting of waste management
cells related to the SAR for Qutdoor Waste Management. Based on RFF(’s initial review and
subsequent cross-table meeting with Kaiser-Hill, RFFO concluded that there were four major
issues which needed to be resolved. These four major issues were included in 53 supplemental
comments, which were emailed to Kaiser-Hill on November 13, 2001. The four major issues
were as follows:

DOE/RFRO Addendum C Page 2 June, 2002
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{. For the most part, only mitigated analyses were provided in the SAR. This made it
difficalt, if not impossible, to vernify the adequacy of credited mitigation and
prevention.

The SAR did not establish an upper limit on MAR for WMCs, but rather relied on

segmentation of waste groups within each WMC for control of MAR.

3. No siting criteria were provided for WMCs that would establish the basic
assumptions and constraints for focating WMCs (e.g., proximity to potential hazards
such as propane tanks).

4. The safety analysis appeared to be inconsistent with other analyses in the Site SAR in
terms of approach, potential consequences, and appropriate application of controls
(e.g., Appendix D, Fuel Gas Systems).

I~

Due to the large number of comments (i.e., 80 total) and the significance of the four major issues
described above, RFFO proposed to partner with Kaiser-Hill on developing a resolution through
a series of meetings. As proposed, the partnering process would start by addressing the four
major issues in an effort to define a mutually acceptable approach to resolving nuclear safety
issues with outdoor waste storage. The first partnering meeting with Kaiser-Hill was held on
November 29, 2001 followed by a second on January 8, 2002.

The partnering between RFFO and Kaiser-Hill served to identify a mutually acceptable approach
which was employed in the development of a new SAR for Qutdoor Waste Management. This
revised SAR was submitted to RFFQO on February 21, 2002 for approval (Reference 1). RFFO
performed a complete review of the re-submitted SAR for Outdoor Waste Management along
with the page change to Chapter 7 of the Site SAR. Although this second RFFO review focused
on verifying resolution of previous comments, some new issues were identified in particular with
the analyses and TSRs. These new issues were discussed with Kaiser-Hill at cross-table
meetings that were held on April 8 and 29, 2002. As a result of these meetings, RFFO and
Kaiser-Hill came to agreement regarding resolution of ‘the remaining issues. Kaiser-Hill
subsequently chose to modify the SAR for Outdoor Waste Management and capture these
modifications as “red-lined” changes which are attached to this report. These included changes
to the SAR for Qutdoor Waste Management that:

o clarified that the addition of new WMCs will require RFFO approval via page change to the
SAR,

o clarified the scope of activities covered and potential impacts from other facilities and
activities,

o modified WMC siting criteria to effective}y mitigate the effects of flammable gas explosion
(c.g., BLEVE),

o changed some of the assumptions in the fire scenario accident analyses including fue}
quantity, airbome release fractions, damage ratios and particle size,

o climinated other means of verifying compliance with administrative operating limits
(AOLs) other than by conducting periodic WMC inventories, and

e introduced more rigorous and timely required actions when AOLs were not met,

DOERFEQ Addendum C Page 3 ' June, 2002
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40  APPROVAL BASIS

The SAR for Qutdoor Waste Management (Reference 1) satisfies the requirements of Subpart B
to 10 CFR 830, Nuclear Safety Management, for a Documented Safety Analysis and TSRs, The
SAR was developed per the “graded approach” application of DOE-STD-3009-94, Preparation
Guide for U.S. Department of Energy Nonreactor Nuclear Facility Safety Analysis Reports
{Reference 3). Subpart B of 10 CFR Part 830, Nuclear Safety Management, identifies this DOE
Standard as a “safe harbor method” for preparation of Safety Analysis Reports for non-reactor
nuclear facilities.

There are no active or outstanding JCOs or USQDs that are currently applicable to outdoor waste
management. However, as discussed in Section 2.0 of this SER, Kaiser-Hill did repost to the RFFO
a discovery issue regarding the outdoor storage of radioactive waste on the Building 779 foundation
pad. This discovery issue precipitated the development of the SAR for Quidoor Waste
Management. In addition, Kaiser-Hill performed an analysis of the impacts of a WMC obstracted
gas cloud explosion resulting from a leaking propane tank or natural gas line. The conclusion of
this analysis, which is documented in Reference 7, shows that the resulting overpressures would not
be large enough to breach waste containers including wooden waste crates. Therefore, this scenario
was not further evaluated in the SAR for Outdoor Waste Management. The RFFO disagreed with
the conclusion that wooden waste crates would not be damaged as a result of a vapor cloud
explosion. This issue is discussed further in Section 4.2.1.

Each WMC includes administrative safety controls and controls that reduce the risks to the public,
collocated workers, and immediate workers to a level consistent with accepted risks at other Site
facilities. Additional details, which form the bases for RFFO approval of the SAR for Outdoor
Waste Management, are provided in the following sections of this SER. A summary of the SAR
information including base information, hazards and accident analyses, and TSR derivation is also
presented.

The approval bases are discussed in detail along with an assessment of the adequacy of the
Safety Analysis for Outdoor Waste Management with respect to the requirements stated in each
approval basis.

4.1  Adequacy of Base Information:
The base information contained in the Executive Summary, Chapter 1 (Introduction), and
Chapter 2 (Outdoor Waste Management Activities) of the SAR for Outdoor Waste Management

include descriptions of the following:

e  WMC locations and layout including proximity to site hazards such as propane tanks
and vehicle traffic, : ' :

s waste management operations and activities to be conducted in WMCs,
natural phenomenon and man-made threats to WMCs, and
identification of the individuals and organizations involved in the preparation, review,
and approval of the FSAR.
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The SAR for Outdoor Waste Management identifies 34 individual waste management cells
(WMCs) each having a unique identifier and location description. There are currently no
approved WMCs. However, the waste currently stored on the Building 779 foundation
(proposed WMC-776-1) is an outdoor storage area currenily operating under an approved interim
control set included on the Site SAR Authorization Basis Document List. Kaiser-Hill also
provided the RFFO with a map identifying the locations of the 34 WMCs. This information was
used to evaluate the proximity to potential hazards including vehicle traffic, combustible
materials, and flammable gases such as propane. The RFFO walked down several of the
proposed locations to verify proper siting of designated WMUs. Siting criteria provided in the
SAR for Outdoor Waste Management (including the Appendix A red-lined page changes), are as
follows:

o WMCs will be located no less than 850 meters from the nearest Site boundary
{minimum distance used for evaluating the dose consequences to the public), '

o WMCs will be located no less than the following distances from propane storage
tanks: 126 feet from 1,000-gallon tanks, 100 feet from 500-gallon tanks, and 90-feet
from 250-gallon tanks (larger overpressures from a boiling liquid expanding vapor
explosion —~ BLEVE and close-in turbulent gas jet explosion are not gnalyzed),

e WMCs will be located no less than 15 feet from natural gas distribution lines
{minimizes the amount of vehicle and material handling equipment interaction that
could cause a rupture of a distribution line),

WMCs will not be located in a floed plain (flooding scenarios are not evaluated),

e WMCs will be located no less than 30 feet from active railroad tracks (impacts from a
train accident are not evaluated), and

o  WMCs will not be located adjacent to a road that is used by fuel delivery vehicles
with a capacity greater than 400 gallons (reduces frequency of major fire).

WMCs will be used to store low-level and low-level mixed (LIL/LLM) waste in various containers
including 10-gallon drums, 535-gallon drums, wooden and metal Waste Boxes, cargo containers, and
tankers. Un-containerized waste such as surface-contaminated objects (SCO) and low specific
activity (LSA) may also be stored in WMCs. However, all un-containerized waste shall provide the
same or higher level of integrity as other approved containers listed in AOL 1.3 of the SAR. Un-
containerized waste consisting of plastic, cardboard, glass or other inferior materials shall require
secondary containment {e.g., cargo container) for storage in a WMC, Operations and activities
performed in WMCs will involve receipt, staging, storing, inspection, repackaging, certification,
and shipping of waste containers. Repackaging activities in WMCs will typically be hmited to
those containers that are too large (i.e., >3520 1bs.} to move into an enclosed nuclear facility. Size
reduction in support of repackaging or other WMC activities is not authorized under the SAR for
Qutdoor Waste Management. ‘

Subsequent addition of new WMCs will require 2 USQ determination. In some cases, a new
WMC may result in a negative USQD even though the new WMC is considered a Hazard
Category 3 nuclear facility,. However, based on discussions with Kaiser-Hill management,
addition of new WMCs will require DOE RFFO approval to assure that there is documented
DOE authorization for the new hazard category 3 nuclear facility. In order to clarify this
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requirement, Kaiser-Hill provided changes to the SAR for Outdoor Waste Management which
are attached as red-lined pages.

The Site SAR Appendix J does not evaluate the impact of a WMC adjacent to an existing Hazard
Category 2 or 3 nuclear facility. Instead, each existing nuclear facility where a WMC may be close
enough to present hazards that could affect the facility must perform a USQD against its existing
authorization basis to assure that hazards and controls are properly addressed. Technical direction is
being given that all negative USQDs to authorize WMCs that counld affect an existing nuclear
facxhty must be provided to RFFO for review prior to authorizing the specific WMC (Appendix A).
Similarly, the addition of new WMCs to Appendix J in the future should include an evaluation of
increased potential for accidents involving multiple WMCs. RFFO has included this issue as a
comment to be considered in a future revision (Appendix C).

Conclusion: Based on a review of the SAR and walkdown of several WMCs, all base
information is included and accurately presented. The facility’s mission and scope of operations
are clearly identified and consistent with those considered in the hazard and accident analyses.
With the attached “red-lined” changes being approved per technical direction, the RFFO concurs
with the base information.

In addition, since the Building 779 foundation is already storing wastes and is the subject of a
discovery issue, Kaiser-Hill shall promptly implement the provisions of this SAR for this area.
Technical direction to this effect is provided in Appendix B to this SER.

4.2  Adequacy of Hazard and Accident Analyses

The hazards and accident analysis contained in the SAR for Ountdoor Waste Management was
derived from the analysis in NSTR-001-02, Nuclear Safety Technical Report (NSTR) Safety
Analysis for Outdoor Waste Management (Reference 6). This NSTR was developed consistent
with supporting NSTRs including:

e Applicable Airborne Release Fractions (ARFs) and Respirable Fractions (RFs) for Surface
Comtaminated, Combustible Waste in 55-Gallon Drums During Fires (Reference 7),

o Site Preliminary Hazards Analysis to Support Hazard Caregory 2 and 3 Nuclear Facilities’
Authorization Basis Development (Reference 8), and

o Safery Analysis for Waste Management Activities (Reference 11).

The Site Preliminary Hazards Analysis (Reference 8) provides the hazard evaluation for the
immediate worker within the facility and additional identification of defense-in-depth controls
for the immediate worker, collocated worker, and public. Collectively these NSTRs provide the
basis for Chapter 4 (Hazard and Accident Analysis) and Chapter 5 (Technical Safety

Requirements) of the SAR for Outdoor Waste Management. The process used to develop the

hazards and accident analyses including the use of these NSTRs is discussed in the following
sections of this SER.

In developing the SAR for Outdoor Waste Management (Reference 1), four risk classes of accident
scenarios were defined: Risk Class T (Major), Risk Class II (Sericus), Risk Class Il {marginal), and
Risk Class IV (negligible}. The Risk Classes were based on a combination of the frequency of
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occurrence and the consequences of the event as defined in the Safety Analysis and Risk Assessment
Handbook (Reference 12). This approach to sk classification, which is applied to both
radiological and chemical consequences, provides the basis for the development of TSR level
controls and/or lower level administrative conirols as a basis for risk reduction. For Risk Class 1
and I scenarios, TSR level administrative operating limits (AOLs) were credited to reduce the risk
of the accident to a Risk Class IfT or IV. For the unmitigated analysis, Risk Class Il or IV scenarios
were not evaluated further for the purpose of TSR level control development, but rely on safety
management program (SMP) level controls to address these hazards.

4.2.1 Hazards Analysis Review

The SAR for Outdoor Waste Management includes detailed analyses of nuclear, chemical and
physical hazards and energy sources based on a Preliminary Hazards Analysis (PHA) technique.
This hazards analysis includes the nuclear facility hazards categorization and identification of
scenarios based on natural and man-made hazards and events. Table 3, Hazards Description
Summary, of the SAR qualitatively evaluates each potential hazard along with its form and credited
protective features as a basis for identifying accident scenarios that were analyzed further in NSTR-
001-02 (Reference 6) and the SAR. The SAR identifies existing and potential hazards such as
radioactive sources, radioactive wastes, chemicals, and non-material hazards (e.g., thenmal
energy sources, pressure sources, and electrical energy sources). The analysis of these hazards
considers quantity, form, packaging, location, affected or affecting activities, and recogmzed
preventive and mitigative features such as safety management programs {SMPs).

The SAR for Outdoor Waste Management includes a qualitative analysis of the consequences of
accidents involving chemical and other hazardous materials. For WMCs that include wastes in
liquid form, this analysis shows that a chemical release could result in adverse consequences to
the MOI, collocated worker (CW), and immediate worker (IW). Exposures to these individuals
are via inhalation and, in the case of the IW, skin absorption. The results of this evalnation are
summarized in Table 5 of the SAR. In summary, none of the consequences exceed moderate for
the MOI and CW. For the IW, consequences were determined to be high due to the possibility of
short-term exposures of hazardous airborne chemicals in excess of the IDLH.

The nuclear hazard categorization for WMCs is based on the guidance provided in DOE-STD-
1027-92, Hazards Categorization and Accident Analysis Technigues for Compliance with DOE
Order 5480.23, Nuclear Safery Analysis Reports (Reference 9). Each of the 34 WMCs is
classified as a category 3 nuclear facility. This classification is based on maintaining the
inventory of Pu239 below 900g for each WMC. The higher 900g limit is used in lieu of the 450g
limit for facility hazard categorization because the configuration and nature of operations in the
WMCs precludes the potential for criticality. More specifically, a limit of 15g fissile is placed
on individual waste containers stored-in WMCs. This limit for individual containers exempts
WMCs from the Site’s Criticality Safety Program requirements per Reference 9. This exemption
assumes an effective fissile material inventory program, which provides assurance the
requiremetit is met.

The Site Preliminary Hazards Analysis (PHA) (Reference 8) supports the development of the AB
documents for Hazard Category 2 and 3 nuclear facilities at the Site. This docoment summarizes
hazard identification from a site-wide perspective for all nuclear facilities, including waste
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handling, storage, and shipping activities. The Site PHA also documents unmitigated hazards
analyses and identifies the suite of engineered and administrative controls available to prevent
accident scenarios or mitigate accident consequences for the evaluated receptor. This PHA
focused on the identification of controls to protect the immediate worker based on a qualitative
assessment of frequencies, consequences, and risks to the immediate worker. From this suite of
controls, a decision on whether any should be designated as a Safety Significant SSC or need
TSRs to protect the immediate worker can be made. The SAR for Outdoor Waste Management
concluded that no Safety Significant SSCs are needed to protect the immediate worker.

The SAR for Qutdoor Waste Management also relies upon the hazards analysis presented in
NSTR-001-02, Safety Analysis for Outdoor Waste Management (Reference 6), which applies a
PHA technique to identify and evaluate the hazards and postulated accident scenarios associated
with the types of activities performed in WMCs. Based on the information gathered during the
hazards and cowntrols identification process, determinations were made on whether further
evaluation of specific hazards were necessary. This resulted in a spectrum of accident scenarios
identified for further accident analysis. In general, no further evaluation was performed on those
hazards that (1) could be characterized as Standard Industrial Hazards (STHs) and (2) had limited
impact on postulated accident initiation frequency, accident mitigation, and accident
consequences. [ndustrial hazards that could lead only to occupational injury or illness were
considered addressed by the Safety Management Programs which are discussed in Chapter 5
(Safety Management Programs) of the SAR for Outdoor Waste Management (Reference 1).

Eighteen representative scenarios from the Safety Analysis for Outdoor Waste Management
{Reference 6) are listed in Table 9 of the SAR for Outdoor Waste Management. For each of the
eighteen scenarios, frequencies and relative consequences are documented to provide comparative
rankings. The SAR identifies existing and potential hazards such as radioactive sources,
radicactive wastes, chemicals, and non-material hazards {e.g., thermal energy sources, pressure
sources, and electrical energy sources). The analysis of these hazards considers quantity, form,
packaging, location, affected or affecting activities, and recognized preventive and mitigative
features such as Safety Management Programs (SMPs).

The RFFQ reviewed the applicable accident scenarios in the Safety Analysis for Outdoor Waste
Management (Reference 6) and the Site PHA (Reference 8) to evaluate whether the collective
suite of controls were considered in the development of the SAR for Outdoor Waste
Management {Reference 1). The RFFO concluded that the control set selection process
adequately evaluated the suite of controls and were appropriately factored into the SAR for
Outdoor Waste Management. The hazards analysis appropriately applies the “graded approach”
for a Hazard Category 3 nuclear facility which handles and stores low-content Pu wastes such as
LLW, LLMW, SCO and LSA material. In addition, the hazards analysis was determined to
adequately address defense in depth, worker safety, environmental protection, and safety
significant SSCs. : -

From the hazards analysis, specific accident scenarios were identified for further evaluation. The
accident scenarios were binned into one of the following three general types of scenarios that
could yield a radiological release: fire, spill and explosion. The accidents scenarios that were
carried forward evaluated the following three types of initiators: operational or internal events,
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natural phenomena events, and other external events such as a plane crash initiate these three
general types of scenarios. Consideration was given to both potential consequences and
frequency when identifying scenarios for further analysis. Of the eighteen scenarios that were
evaluated in the hazards analyses, seven were selected for the accident analysis, these are
discussed further in the Accident Analysis Review in Section 4.2.2 of this SER.

External explosion hazards from flammable gases were evaluated in the hazards analysis and
screencd out from further evaluation based on: 1) WMC siting criteria which would eliminate the
potential damage from a turbulent gas jet detonation 2) waste containers could not be breached by
the approximate 1 psig overpressure from an uncontined vapor cloud explosion (Reference 7), and
3) the consequences of a BLEVE would be no worse than those of the analyzed seismic event (NPH
Scenario 1). Based on Appendix D (Fuel Gas Systems) of the Site SAR and supporting
calculations, RFFO disagreed with the Kaiser-Hill rationale for screening out explosions for further
analysis. The safety analysis provided in Appendix D of the Site SAR indicates significant
overpressures may result from BLEVE, turbulent jet and vapor cloud explosions to the extent that
wooden waste crates would be significantly damaged at distances of 100 ft or more from such
explosions. Based on the Appendix D analysis, RFFO questioned the adequacy of the 15 ft.
separation distance from propane tanks, which was specified as a siting criterion in the SAR for
Qutdoor Waste Management. In particular, RFFO concluded that a minimum separation distance of
80 ft would be necessary to prevent wooden waste crate damage from a BLEVE, As a result,
Kaiser-Hill agreed to revise the hazards analysis and siting criterion to address these remaining
issues with flammable gas explosions. The revised siting criterion, which is listed in the second
bullet on page 5 of this SER, provides adequate separation between propane tanks and WMCs to
prevent damage to waste containers in the event of BLEVE or other explosion involving propane.
These modifications were incorporated in the atiached “red-lined” changes to the SAR (see
Appendix A technical direction) and to NSTR-001-02 (Reference 6).

4.2.2 Accident Analysis Review

As discussed in Section 4.2.1, the hazards analysis scenarios that were selected for further
evaluation in the accident analysis are as follows:

Major Waste Container Fire (involving 8,500 gallons of diesel fuel)
Non-agueous (e.g., flammable) Liquid Waste Fire

Crane Load Drop Resulting in Spill ,

Seismic-Induced Structural Failure

Lightning Breach

Aircraft Crash

Ground Vehicle Impact

R

The accident analysis methodology is based on the methods and Evaluation Guidelines
established by the Nuclear Licensing Streamline Initiative (Reference 10). This includes
application of ICRP 68 dose conversion factors and higher Evaluation Guidelines than
previously applied for approval of SAR and annual updates. Radiological consequences are
based on 100 m for the collocated Worker {CW) and 850 m for the Maximum Offsite Individual
(MOI). Doses are based on the Site WG Pu isotopic mix identified in Reference 12.
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Binning was performed to identify the more severe (i.e., bounding) accidents that were
qualitatively evaluated in the hazards analysis. For the WMCs, the SAR for Outdoor Waste
Management identified the major waste container in a fuel pool fire and non-aqueous waste
container fire as bounding for the CW and MOI These bounding scenarios along with the other
five quantitatively analyzed scenarios are discussed in the following paragraphs:

Major Waste Container Fire: This scenario originally postulated a diesel fuel delivery
truck that is involved in a collision spilling 5,000 gallons of diesel. This scenario was
later revised to involve an 8,500 gallon spill based on the largest fuel delivery truck
received at the Site. The spilled fuel area was increased to approximately 35,000 £t that
engulfs an entire WMC. The Airborne Release Fraction (ARF) for this scenario was
revised to address the potential ejection of lightweight combustible materials and
unconfined burning with an ARF of 1E-2. However, due 1o the prolonged nature of this
fire, the scenario conservatively assumes that the material not ejected behaves as
unconfined burning due to the degradation of the waste container. This material is more
conservatively modeled as unconfined plastics with an ARF of SE-2. The material at risk
(MAR) for this scenario is 900g weapons grade (WG} Pu equivalent, which is also 2 TSR
control limit for the WMC. Without prevention, the consequences for this scenario are
moderate to the CW (10.0 rem) and MOT (0.97 rem). The frequency for this scenario,
without prevention, is unlikely. This results in an unmitigated Risk Class IT event for
both receptors, which warranted further consideration for TSR contrels. - As a result,
route control for large fuel delivery trucks is credited as prevention, which alone reduces
the frequency to extremely unlikely. No route control surveillance is identified in the
TSRs since verification of this control is not conducive to verification vig surveillance
and is already addressed through periodic assessment of the SMP. Since the Site SAR
already has TSR level controls for on-site transportation of fuels (STC 4), the SAR for
OQutdoor Waste Management references this existing control.  With prevention, this
scenario is reduced to Risk Class IIT event for both the CW and MOIL  No defense-in-
depth controls were identified for this scenario since no practical controls could be
applied that would further reduce risk. The attached red-lined page change addresses the
fuel quantity and size, ARF, and route control revisions (Appendix A).

It should also be noted that this fire is slightly different than the Maximum Possible Fire
Loss (MPFL} evaluated in the Fire Hazards Analysis {Reference 13). The MPFL is based
on involving two WMCs each with 900g Pu that drives the economic cleanup cost
estimate. The SAR argues that involving two WMCs would actually result in less release
and dose consequences because the lower SE-4 ARF would be assumed for the non-
ejected MAR because of the shorter duration fire that would not destroy the waste
containers. Therefore, this difference between the MPFL and SAR scenarios is
appropriately justified.

Non-agueous Ligquid Waste Fire: This scenario postulates a fire involving non-aqueous
(e.g., flammable) liquid wastes such as organic solvents and oils. The fire propagates
from container to container engulfing the entire WMC. The frequency for this scenario,
without prevention, is anticipated. The material at risk (MAR) for the unmitigated case
is 900g weapons grade (WG) Pu equivalent. For the unmitigated scenario, the
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consequences for this scenario are moderate to the CW (22 rem) and MOI (2.1 rem).
This results in an unmitigated Risk Class T event for both receptors, which warranted
further consideration for TSR controls. As a result, an additional inventory control of
130g weapons grade (WG) Pu equivalent in a non-aqueous liquid waste form for WMCs
is credited. With mitigation in the form of inventory control for non-aqueous liquid
waste, the consequences (3.6 rem CW and 0.35 rem MOI) are reduced to a Risk Class I
event for both the CW and MOIL. No defense-in-depth controls were identified for this
scenario since no practical controls could be applied that would further reduce risk.

Crane Load Drop Resulting in Spill: During handling by a crane, a large waste container
is dropped on another breaching both containers. Four additional containers are also
impacted by the dropped container resulting in the breach of a total of six large waste
containers each assumed to contain 15g¢ WG Pu. The MAR for this scenario is 90g, and
the frequency is anticipated. The consequences for this scenario are low (0.31 rem CW
and 0.01 MOI) resulting in a Risk Class Il event without mitigation. No specific
controls are credited for this scenario other than the specific SMPs identified in Chapter 3
of the SAR for Outdoor Waste Management.

Seismic-Induced Structural Failure: An earthquake is postulated to cause the collapse of
an adjacent structure or structures resulting in the breach of all stored waste containers.
This scenario is applicable only to some of the 34 WMCs. The WMCs affected include
WMUC-707-2, WMC-776-2, WMC-776-3, WMC-776-4, WMC-776-5, WMC-776-6,
WMC-559-4, WMC-371-3, and WMC-M3-6. The frequency of this event is assumed to
be unlikely based on the seismic history of the region. Since all containers in the WMC
are involved, a MAR of 900g WG Pu is assumed involved in the confined spill with an
ARRF of 1E-4, As a result, the consequences of this event are low (3.1 rem CW and 0.1
rem MOI) resulting in a Risk Class Il event without mitigation. Other than the 900g
WG Pu inventory limit, no specific controls are credited for this scenario other than the
SMPs identified in Chapter 3 of the SAR for Outdoor Waste Management.

Lightning Breach: This scenario involves a large waste container being struck by
lightning causing rapid heating of it contents including any residual liquids, which could
result in rapid pressurization and rupture of the container. The frequency of this event is
judged to be anticipated for those WMCs that are not in close proximity to high profile
objects. For those WMCs which are in close proximity to high profile objects, the
frequency is reduced to beyond extremely unlikely. The MAR for this scenario is 15g
WG Pu (i.e., one box or cargo container). The consequences of a lightning strike are low
(0.73 rem CW and 0.03 rem MOI) resulting in a Risk Class I event (assuming
anticipated frequency). No specific controls are credited for this scenario other than the
SMPs identified in Chapter 3 of the SAR for Outdoor Waste Management.

Aircraft Crash: The aircraft crash scenario results in a 800 ft* fuel pool fire that spreads
ultimately involving the eatire WMC (assuming the WMC consists of wooden waste
crates only). The frequency of such a crash is considered to be extremely unlikely. Since
all containers in the WMC are involved, a MAR of 900g WG Pu is assumed. If multiple
WMCs were involved, fewer containers would be breached effectively lowering the
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MAR. The crash impact is assumed to breach 25% of all the containers and result in an
unconfined material release from the fire, with the remaining 75% modeled as confined
material fire releases. The consequences of this event are low (4.8 rem CW and 0.4 rem
MOI) resulting in a Risk Class 1V event without mitigation. Other than the 900g WG Pu
inventory limit, no specific controls are credited for this scenario other than the SMPs
identified in Chapter 3 of the SAR for Outdoor Waste Management.

Ground Vehicle Impact: This scenario postulates that a vehicle such as personal
automobile, truck, or emergency response crashes into a WMC breaching 10% of the
containers. The frequency for this scenario is anticipated, and the MAR is 900g WG Pu.
The consequences of this event are low (0.3 rem CW and 0.01 rem MOI) resulting in a
Risk Class IIf event without mitigation. Other than the 900g WG Pu inventory limit, no
specific controls are credited for this scenario other than the SMPs identified in Chapter 3
of the SAR for Outdoor Waste Management. '

The assumptions of the accident scenarios as documented in the waste activities NSTR-001-02
(Reference 6) are generally consistent with the NSTR-010-01 {Reference 11) evaluation for TRU
and LLW wastes. Any apparent differences were discussed during the review process and
resolved in the final submittal. Two of the scenarios (the fire involving 8,500 gallons of diesel
fuel and the fire involving non-agueous liquid waste) have unmitigated risks that exceed Risk
Class 1T for the CW and MOIL Therefore, consideration of additional TSR controls is warranted
thereby reducing the risk to the CW and MOI to Risk Class HI. The risk of all other accidents
that are unmitigated Risk Class 11 or IV are adequately addressed by the TSR ACs and the TSR
commitment 1o SMPs.

Conclusion: Overall, the hazards and accident analysis is comprehensive and thorough, and
evaluates a spectrum of scenarios in order to provide a defendable basis for required conirols and
development of TSRs. In addition, the hazard categorization for the WMCs 15 adequately
determined and justified. With the attached “red-lined” changes being approved per technical
direction, the RFFQ concurs with the hazards and accident analyses, and the facility hazards
categorization.

4.3  Adequacy of Derivation and Development of Technical Safety Requirements:

Each accident scenario identified in Section 4.5 of the SAR identifies credited preventive and
mitigative features. These features are appropriately classified and safety functions are delineated
in Chapter 5 (Technical Safety Requirements). As discussed in section 4.2.2 of this SER,
unmitigated Risk Class I and II scenarios resulted in the development of TSR administrative
controls. However, no unmitigated consequences exceeded the Safety Class Evaluation Guideline
of 5 rem 1o the public (Reference 10). For the unmitigated Risk Class I or 1V scenarios, no
further evaluation was performed since these scenarios do not result in unmitigated consequences
higher than moderate. The risks associated with all of these scenarios are adequately controlled
by TSR administrative operating limits (AOLs) and SMPs. No safety class or safety significant
SSCs are associated with WMCs. '

Along with the SAR for Outdoor Waste Management, Kaiser-Hill submitted a page change
(PGC-RFP-01.2226-MAN) to Chapter 7 of the Site SAR which was included in reference 1.
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Once the TSRs for outdoor waste management are approved and implemented, the current
Chapter 7 controls on wooden LLW crates will be deleted from the Site SAR. Based on the
analysis presented in NSTR-001-02 and the SAR for Outdoor Waste Management, the
unmitigated conscquences and risks no longer drive the need for these wooden waste crate TSR
level controls. This is primarily due to a change in methodologies as permitted in the Nuclear
Licensing Streamline Initiative (Reference 10) which allowed the use of higher Evaluation
Guidelines and lower dose conversion factors from ICRP 68. The new analyses are consistent
with the evaluation of TRU waste facilities applying the same methodology. The Outdoor Waste
Management TSR ACs and commitment to SMPs are adequate for outdeor storage of wooden
waste crates.

The RFFO review determined that the surveillance requirements for verification of AOLs 1.1
and 1.2 were inadequate. Theses surveillances (SRs 5.6.1 through 5.6.7) would not be required
in the event that some other, unspecified method was used to verify compliance with AOLs 1.1
and 1.2. Changes to these SRs were identified and incorporated in the attached “red-lined” changes
{sec Appendix A technical direction).

As previously discussed in Section 4.2.2 of this SER, the SAR for Qutdoor Waste Management
references STC 4 as a TSR level control on the routing of fuel delivery vehicles. As described in
the accident analysis, this control is intended to prevent fuel delivery vehicles (> 400 gal.) from
driving on WMCs or on roads adjacent to WMCs.- However, STC 4 is not specific with regards o
any such limitations. As a result, Kaiser-Hill proposed modifications to STC 4. These
modifications were incorporated in the attached “red-lined” changes (see Appendix A technical
direction).

The Site SAR Appendix J Section 4.9 derivation of TSRs does not present the correlation of the
control to the hazards and gccident analysis. Since there are only three AOLs and the
commitment to SMPs, this was deemed adequate for a graded hazards category 3 facility. The
TSR Bases provide adequate linkage between the controls and the hazards and accident analyses.

Conclusion: With the attached “red-lined” changes being approved per technical direction, the
REFO concurs with the proposed control set. The TSRs were determined to prescribe an adequate
set of controls consistent with the accident analysis and sufficient to maintain the operational safety
envelope for each WMC.

44  Adequacy of Programmatic Contrels

Programmatic controls encompass the elements of institutional programs and facility
management that are necessary to ensure safe operations based on assumptions made in the
hazards and accident amalyses. In the SAR for Outdoor Waste Management, programmatic
controls are identified as Safety Management Programs (SMPs) in Chapter 3.

The Safety Management Programs described in Chapter 3 of the PSAR provide both worker
protection and defense-in-depth. The SAR identifies 17 site-wide SMPs that are implemented
within each WMC. Of these 17 SMPs, the SAR specifies 9 that are important to provide defense in
depth with respect to the hazards and accident analyses. Administrative Control (AC) 5.7, Safety
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Management Programs, is identified as a TSR level control. In addition, the Safety Management

Programs will be enforced through the Price Anderson Amendment Act,
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Site SAR, Appendix J - Safety Analysis for Gutdoor Waste Management

APPENDIX A
DIRECTED CHANGES TO THE SITE SAR APPENDIX J

The following list presents changes that must be made to the Site SAR Appendix J and TSRs as a
condition for the Rocky Flats Field Office (RFFO) approval of the document.

1. The proposed Page Change to authorize outdoor storage of LLW is approved as submitted
except for the “red-lined” revisions included in the attachment to this SER Addendum that
need to be incorporated into the SAR and TSRs. As long as the attached “red-lined revisions
are used verbatim (other than pagination or minor document production changes), no further

- DOE approval is required.

2. Kaiser-Hill shall submit all negative USQDs to RFFO 30 days prior to authorizing a WMC
that could affect an existing Hazard Category 2 or 3 nuclear facility (excluding other
WMCs).
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APPENDIX B
ISSUES TO BE ADDRESSED UPON SITE SAR APPENDIX J IMPLEMENTATION

The following list presents issues that shall be resolved during implementation of the Site SAR
Appendix J.

1. For WMC-776-1, Kaiser-Hill shall implement the provisions of this SAR within 90 days of
the date of approval of this SER.
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APPENDIX C
COMMENTS TO BE CONSIDERED IN A FUTURE UPDATE

The following list 1s not technical direction. The items listed below are items that the contractor
should take into consideration and determine in a future revision.

1. Based on the focations and configurations of each of the 34 WMCs in the SAR for Qutdoor
Waste Management, RFFQ agrees with the Kaiser-Hill analysis which demonstrates that an
event involving MAR in excess of 900 g (i.e., one WMC) is not credible. As a result, RFFO
concluded that scenarios involving maltiple WMCs did not need to be analyzed. However,
as additional WMCs are added via SAR page change, scenarios involving more than one
WMC may become credible and, therefore, should be analyzed. In the futare, each time a
new WMC is added to Appendix J, Kaiser-Hill should re-evaluate the possibility of an event
(e.g., fire) invelving more than one WMC. If events involving more than one WMC become
credible based on the location of & new WMC, Kaiser-Hill should revise the supporting
hazards and accident analyses as appropriate.
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Attachment

RFFO Approved “Red-lined” Changes
to the Site SAR Appendix J
and the TSRs
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IXECUTIVE SUMMARY

This safety analysis provides the final hazard classification and Authorization Basis
documentation for Outdoor Waste Management at the Rocky Flats Environmental Technology Site
{Site). Justification is provided for categorizing areas of the Site as Hazard Category 3 “facilities”
called Waste Management Cells (WMCs). These WMCs are specific areas in which Outdoor Waste
Management activities may be performed. The WMCs are identified and described in Section 2.2,
WA Descriptions and are evaluated in this safety analysis.

Department of Energy (DOE) documents (Refs. 1, 2, and 3) mandate that safety evaluations
be performed for nuclear facilities within the DOE nuclear complex that have the potential to
adversely affect the health and safety of the workers, the public, or the environment. The controls
listed in Section 3, Technical Safety Requirements are placed on WMCs to maintain a Hazard
Category 3 designation and prevent the introduction of materials that would invalidate the safety
analysis basis documented herein.

A readiness determination will be performed prior to start-up of waste management activities
at a WMC and will mclude verification of comphance thh the contm%s hsted in Section 5,

perig;med—at—the&« Depaﬂmcnt oi Energ - Roeky Tlats erld Oftlce { 90E~RFFO} appmval of a
page change to this Appendix Jis requxred to add a new WMC.

‘ The accident scenario results for each of the bounding cases are summarized in Table 1,
Bounding Accident Scenurio Results.

Revision § Jv Site SAR Volume !, Appendix }
February 2002 Outdooy Waste Management Safety Anslysis Report




Table 1 Bounding Accident Scenario Results

1. Major Waste Container Fire - - 9. 744 E-
$.0008,500 Gallons of Diesel Fuel, 1 WMC Extremely | 1 4E0E+] 140 mo|om
Unlikely Moderate
' v Moderate
: . - o P e
2. Major W aste’ C(fntamer Fire Anticipated 3.6E-0 3.5E-1 1 I
Non-Aqueous Liquid Waste Fire Low Low
3. Spill . 3.1E-1 11E-2
Crane Load Drop Anticipated Low Low 1 1
4. NPH ) 3.1E+0 1.1E-1 . ,
Seismic-Induced Structural Failure Untikely Low Low i i
5. NPH - 7.3E-01 26802
Lightning Breach Anticipated Low Low 1 i
6. External Event Extremely 4.8E+D 4.1E-1 v v
Alreraft Crash Uniikely Low Low :
7. External Event .. 3.1E-G1 1.AE-02
Ground Vehicle Impact %\mzcxp ated Low Low HI 1
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identification/evaluation and accident analysis are consistent with NSTR-010-01, Safery Analysis
for Waste Management Activities (Ref. 5). The storage/handling (SH), generation of waste (GN),
and routine activity (RA) modules as defined in NSTR-010-01 are the applicable activity modules
for the scope of this safety analysis.

The MAR assumptions used for this safety analysis are consistent with the nature and
objectives of the Outdoor Waste Management mission. The activities will be conducted through Site
closure, and waste will be generated from D&D facilities and ER projecis. The waste stored
outdoors is waste intended to be shipped offsite. There may be occasions when packaged waste
itemns are found to be overloaded (i.e., greater than the limits imposed in Section 5, Technical Safety
Reguirements). This safety analysis evaluates higher gram amounts to account for these potential
situations, but does not permit the configuration as part of normal routine operations, A required
action to remove overloaded packaged waste items from the waste storage area to an authorized area,
or to restore compliance within a specified time frame is defined in these cases. The per-container
inventory limits are based on the standard Site LLW/LLMW package values and transportation
values for SCO and bulk LLW items. ‘

This safety analysis considers accident initiators unique to QOutdoor Waste Management
activities. For example, accidents involving large quantities of flammable liguids associated with
tractor/irailers and fuel delivery vehicles must be considered in the midst of outdoor waste storage
arrays. Liquid waste forms (including non-aqueous lquids such as solvents, oils, ete.) are also
unigue in terms of the quantities involved. Lightning as an accident initiator is also unique in that
waste containers may be stored away from building structures such that they are not “shielded” by
the structure from direct lightning strikes. This AB document provides a bounding set of
representative accident scenarios with a set of controls to safely manage waste outdoors.

This safety analysis provides authorization, from a nuclear safety standpoint, for the outdoor
management of radioactive waste (including LLW/LLMW, SCO, and LSA materials), and for the
outdoor storage of contaminated wastewater or organic solutions. The transfer and shipment of
waste materials is addressed separately in Chapter 8, Transportation Safety Analysis, of the Site SAR
{Ref. 4). Activities involving dpackaged waste on the-g facility loading dock -of a-factlity
are-in-are eovered-evaluated either-under-either in the facility-specific Authorization Basis (AB)
document(s). _Activities involving packaged waste -at a facility loading dock (/... loaded on a
transfer vehicle) is evaluated er-under-in the Site SAR Transportation Safety Analysis.

This safety analysis also provides authorization for the packaging and repackaging of waste
not involving externally contaminated packages. Large containers such as cargo containers or truck
trailers may require repackaging in response to an out-of-compliance condition with the AB or Waste
Acceptance Criteria (WAC). Such containers are typically too large to move inte a facility and are
packagedfrepackaged outdoors. The packaged waste destined for these large containers are typically
packaged to support radiological release criteria and are not externally contaminated. This type of
waste can be packaged/repackaged outdoors in accordance the Radiological Protection Program.
Smaller containers {(e.g., drums, wooden waste boxes, etc.) may require that all barriers to the
contaminated waste (i.e., packaging materials) be breached in order to repackage the waste. These
containers are typically packaged/repackaged inside facilities as additional confinement may be
necessary in order to minimize the spread of contamination. While the accidents associated with the

Reviston O -2 Site SAR Volume 1, Appeadix J
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be necessary in order to minimize the spread of contamination. While the accidents associated with
the unconfined packaging and repackaging of externally contaminated waste are equivalent to those
analyzed in this safety analysis, the corresponding normal operational releases associated with that
activity are not analyzed.

If a waste container exceeds the applicable bounding safety analysis values defined in this
document, repackaging and/or storage of the containers must be evaluated on a case-by-case basis.
The containers may also be subject to requirements under the Criticality Safety Program if the
bounding safety analysis values are exceeded.

Qutdoor Waste Management is intended to cover radioactive material packages with low Pu
content but can also include packages with uranium. Low Pu content waste is intended to cover
waste that is generally designated as LLW/LLMW, SCO, or LSA material. Due to the significant
differences between radiological dose consequences for Pu and wanium, packaged waste can contain
significantly larger amounts of uranium and remain bounded by the Pu package nuclear safety
analyses. However, storage of uranium waste is subject to the requirements of the Criticality Safety
Program. '

Designated areas in which radioactive packaged waste is stored are referred to as Waste
Management Cells (WMCs). The WMCs are identified and described in Section 2.2, WAMC
Descriptions and are evaluated in this safety analysis. Controls are placed on WMCs to maintain
a Hazard Category 3 designation and prevent the introduction of materials that would invalidate the
safety analysis basis documented herein. A readiness determination will be performed prior to start-
up of waste management activities at a WMC, and will include verification of compliance with the
controls listed in Section 5, Technical Safety Requirements. DOE-RFFO approval of a page change
to th:s Appendm Jis reqmred o add a new WMC %&D@&&E&M&m@-ﬁe&m

The safety analysis uses a hazard identification checklist and description table to provide the
framework for the hazard evaluation. Standard mdustrial hazards are not analyzed further unless
they initiate a release of hazardous materials or worsen the consequences of a hazardous material
release. This safety analysis is intended to provide the bounding analyses for Outdoor Waste
Management at the Site.

Potential accidents associated with Outdoor Waste Management activities (e.g., fuel pool
fires, ground vehicle impacts) that could negatively impact an adjacent Hazard Category 2 or 3
Nuclear Facility are either (1) analyzed in facility-specific AB document(s} or (2) must be screened
against both the facility AB document(s) and this Site SAR Appendix J using the Unreviewed Safety
Question Determination process. This Site SAR safety analysis evaluates potential impacts thet-that
a structure (mcludmg a Hazard Categor) ' or 3 Nuclear Facility) adjacent-tonear aarea-where
8 cs-are-being-gconducted WMC has on the CutdeorWaste
Magage-memamwc For mstance a seismic event could cause a nearby structure to fall
onto packaged waste items stored on a WMC.
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The larger waste containers {e.g., cargo containers, Industrial Package (IP)-2s, efe.) would
generally have larger net weight capacities and would therefore have a larger allowable Pu content
than the 3 grams associated with standard boxes and crates and the safety analysis sets their limit to
& grams which is consistent with Department of Transportation (DOT) limits for specific types of
shipments. The Site generally associates the 6 gram limit with SCO waste material Himits.

Bulk storage of aqueous waste in tanker trucks supports collection of wastewater from onsite
waste transfer stations and the pumping/collection of aqueous waste from valve vaults, excavations,
and manholes or other locations. In addition, the bulk storage of organic waste in tanker trucks
supports collection of the solutions from onsite containers or tanks in preparation for removal of the
waste solutions from the Site. The contaminated low Pu content wastewater or organic solutions will
be stored in tanker trucks that could have a capacity of 50008,500 gallons, and also will be stored
in waste drums.

34.22.1.2 Waste Generation (GN)

The Waste Generation module involves the generation of radioactive waste (including
LLW/LLMW, SCO, and LSA materials) or HAZ during incidental spill cleanup, construction, and
decontamination and decommissioning (D&D) activities. Waste containers are packaged and filled
as a normal activity within the Waste Generation module.

The hazards and accident analyses specific to Waste Generation are bounded by the SH
activity analyses. Waste container receiving, handling and storage activities in support of this
module are addressed in the SH module discussion above. Routine activities responsible for the
generation of ‘waste {e.g., construction, maintenance, repair efc.) are addressed in the Routine
Activities module below. :

13132.1.3 Routine Activities (RA)

The Routine Activities module involves only those activities generally necessary to support
day-to~day conduct of outdoor waste storage activities (e.g., maintenance, construction, surveillance,
- and general housekeeping required for control of combustible and hazardous materials). Primary

waste container packaging is not breached under normal operating conditions in the Routine
Activities module. The hazards and accident analyses specific to Routine Activities are evaluated
.as part of the safety analysis. ‘ '

Maintenance activities may include use of heavy equipment for grading, paving or other
surface preparations, and repair work on transport vehicles or cargo containers, efc. Construction
includes Integrated Work Control Program (IWCP) activities including modifications to or
expansion of waste storage surfaces (J.e., asphalt or gravel pads, efe.). These activities include
grading, paving, or other surface preparations.

Surveillance activities predominately consist of routine WMC operator rounds, including
maintenance of logs and records; security force tours and response actions; and programmatic
inspections and audits (e.g, environmental compliance assessments, fire protection and radiological
protection surveys, and audits from federal, state and local authorities).
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+22.2 WASTE MANAGEMENT CELL (WMC) DESCRIPTIONS

The locations and descriptions of designated WMCs are provided in Table 2. Each of the
WMCs will meet the siting criteria identified in Section 3, Safety Munagement Programs, as derived
in Section 4, Hazards and Accident Analvsis.

Table 2 WMC Descriptions

WMC-371-1

Area located west of Building 371 in a north-south orientation between
two roads, beginning at the intersection of roads near the southwest
corner of the building and exiending to the north and northeast between
the two roads to the point where the interior road (main building-access
road) turns due east.

WMC-371-2

Area located north of the northeast corner of Buﬂdmg 371 and north of
Building 374 in the location previously occupied by the Building 374
potassium hydroxide tanks, nitric acid tanks, process wastewater tanks,
cement silo, and associated ancillary equipment and buildings. This
WMC extends from west to east, 30 feet north of Buildings 371 and 374
and south of the main building-access road on the north side of the
Protected Arca (PA), beginning at the dock 18T access road and ending
at the north-south road on the east side of Building 374.

WMC-371-3

Area located north of Building 371 extending from west to east, 30 feet
north of Building 371 and south of the main building-access road on the
north side of the PA, beginning to the north of Door 20 and extending
eastward to the dock 18T access road.

WMC-371-4

Area located north of Buildings 371 and 374 extending west to east
between the main building-access road and the minor road located at the
slope break of the hill extending down to the north access road. This
WMC extends from the north-to-east turn in the main building-access
road to the eastern side of the north-south road on the east side of 374.

WMC-707-1

“This WMC consists of two areas located on the west side of Building 707

(each area is about 40 feet wide by 110 feet long). These areas are
located west of the paved road on the west side of Building 707, east of
Building 564, along roadway beside utility pole D5-364, and along
roadway beside wtility pole C5-362,

WMC-707-2

Area 50" x 60’ east of and immediately ad;aceht to the foundation of the

?09 coohng tower locatxon mmwmxw%ﬁ@apm@ﬁheﬁd

WMC-707-3

Area Jocated within a 30-ft wide perimeter of the outside walls of
Building 707 and 778 and ending at the interface between B778 and
776/777.
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Waste Management Activities. Therefore, depleted and enriched uranium are not isotopes of concern
for this Hazard Category determination.

The gram inventory threshold between a Hazard Category 3 Nuclear Facility and a Hazard
Category 2 Nuclear F acxhty for amencmm-24l is 16 grams. —A-Waste—and-Epuirommuental

not fali in the category af LLW (Rcf ’7) Thcrefore americium-241 is not an isotope of concern for
this Hazard Category determination.

The final Hazard Category determination is provided in Section 4.8, Final Hazard
Classification.
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1141,93.1.2.9 Waste Management

The hazard evaluation relies upon the WM Program to ensure packaged waste is configured
such that the hazards remain Standard Industrial Hazards and do not impact the WMCs. The hazard
evaluation also relies upon the WM program to ensure that radiation associated with packaged waste
_ does not adversely impact the onsite worker due to WMC siting, and to ensure that hazardous waste
packaging properly confines the materials.

The safety analysis assumes that the following WMC siting criteria are met:

WMCs will be located no less than 850 meters from the nearest Site boundary
(minimum distance used for evaluating the dose consequences to the public),

WMCs will be located no less than the following distances from propane storage
tanks: 126 feet from 1,000-gallon tanks, 100 feet from 500-gallon tanks, and 90 feet
from 250-gallon tanks (larger overpressures from a boiling liquid expanding vapor
explosion ~ BLEVE and close-in turbulent gas jet explosion are not analyzed),

WMCs will be located no less than 15 feet from prepane-siorage-fanke 2
and-natural gas distribution lines (minimizes the amount of vehmle and matenai
handling equxpment mteractlon that could cause a rupture of a distribution line

WMCs will not be located in a flood plain (flooding scenarios are not evaluated),
WMCs will be located no less than 30 feet from active railroad tracks (impacts from a
train accident are not evaluated), and

WMCs will not be located adjacent to a road that is used by fuel delivery vehicles
with a capacity greater than 400 gallons (reduces frequency of major fire).

The safety analysis also assumes that packaged waste in WMCs is Site-approved (i.e, in
compliance with applicable procedures and Quality Assurance specifications). This is an inherent
assumption that preserves the damage ratios applied in the safety analysis.
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4 HAZARDS AND ACCIDENT ANALYSIS

4.1 ANALYSIS METHODOLOGY

The hazards and accident analysis for OQutdoor Waste Management is documented in Nuclear
Safety Technical Report NSTR-001-02 (Ref 8) and is summarized in this Qutdoor Waste
Management Safety Analysis Report. The hazards and accident analyses were performed to support
the activities described in Section 2, Outdoor Waste Management Activities, for areas designated as
Waste Management Cells (WMCs) and supports the final facility hazard categorization discussed
in Section 4.8, Final Hazard Categorization. :

Hazards Identification and Description

Table B-2 of the Site Preliminary Hazards Analysis (Ref. 9) was reviewed to assure that all
potential hazards were considered during the development of NSTR-001-02 and this safety analysis
document. NSTR-001-02 includes a Hazard Description Summary Table that identifies and
documents potential hazards in terms of quantity, form, packaging, affected or affecting activities,
and recognized preventive and/or mitigative features associated with the hazards. The Hazard
Description Summary includes additional hazards unique to Outdoor Waste Management activities
and is provided as Table 3 in Section 4.2, Hazard ldentification and Description.

Based on information contained in the Site PHA and the Hazard Description Summary
Table, determinations were made in NSTR-001-02 on whether further evaluation of specific hazards
was necessary. In general, no further evaluation was performed on hazards that (1) were
characterized as Standard Industrial Hazards and (2) have limited impact on postulated accident
initiation frequency, accident mitigation, and accident consequences {in other words, hazards that
do not contribute to accident source texms and are not accident precursors, initiators, or propagators).
Standard industrial hazards are considered controlled by implementation of Site Safety Management
Programs {SMPs), including DOE-prescribed occupational safety and health standards, and are not
evaluated further unless they could initiate a release of hazardous materials or worsen the
consequences of a hazardous material release.

Hazards Evaluation

For hazards that were determined to require further evaluation, NSTR-001-02 considered
(1) scenario progression and related activities, (2) determination of accident types, and
(3) a qualitative assessment of scenario frequency. Based on these considerations, a set of general
accident scenarios was identified that is considered important to the development of WMC controls.
This set of accident scenarios is summarized in Section 4.3, Hazardy Evalnation. At this point in
the hazards/accident analysis process, the descriptions and frequency assignments are general and
have not been adjusted to reflect activity-specific conditions and operations associated with Outdoor
Waste Management. There are two-three general types of accident scenarios that could yield a
radiological release: fires, and-spills and explosions. Operational, natural phenomena, and external
events may initiate these general types of scenarios. Explosions were dismissed from further
analysis in NSTR-001-02.
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Nuclear criticality accident scenarios are not evaluated further as discussed in Section 4.3,
Hazards Evaluation.

Selection of Accident Scenarios Requiring Further Evaluation

NSTR-001-02 further evaluated the general set of accident scenarios considering activity-
specific conditions and operations. For each general type of accident scenario multiple specific
accident scenarios were identified/postulated based on the operational activity being performed,
storage and/or handling configuration, container type, waste type, eic.

NSTR-001-02 identified a representative set of accident scenarios based on a comparison of
the initial respirable source term (IRST) for each of the specific unmitigated accident scenarios. The
IRST was calculated by multiplying together the material-at-risk (MARY), the damage ratio (DR), and
the airborne respirable release fraction (ARRF). Eighteen (18) accident scenarios (see Table 9) were
identified as representative for Qutdoor Waste Management activities and include fires, spills,
nataral phenomena hazard events, and external event scenarios. These scenarios, summarized in
Section 4.4, Selection of Representative Accident Scenarivs, are carried forward in this safety
analysis report in order to determine the bounding accident scenarios to be analyzed. Selection of
the bounding accident scenarios is discussed in Section 4.5, Bounding Accident Scenarios.

t 1242 HAZARD IDENTIFICATION AND DESCRIPTION

This section identifies the radicactive materials and other hazardous materials present during

Outdoor Waste Management activities as well as identifying hazards and energy sources that may

contribute to a radiological and/or toxicological release. Table 3 is the Hazard Description Summary

Table from NSTR-001-02 and lists potential hazards in terms of quantity, form, packaging, affected

or affecting activities, and recognized preventive and/or mitigative features associated with the

hazards. Table 3 identifies those hazards that were further evaluated in NSTR-010-01 (NSTR-001-

! 02Ref. 5) with a “Further Evaluated™ notation in the Credited Protective Features column. Under

the Remarks column, the first set of applicable SMPs address how the identified hazard/energy
source is controlled and the second set addresses worker protection.
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Table 3 Hazard Description Summary

1. ELECTRICAL ENERGY _ . )
A, 13.8kY Std. transfonmers Impact barriers SH, RA HAZARD CONTROL Used as source of Site ¢fectric power.
Transformers for converting Site {cement . Combustible control [FIRE] .
power (13.8 kV) to | poles), feaced «  Confipuration controt [OM, NS, WM} Not an Accident Source Term/Precursor/initiator/Propagator
{high voltage] facility power enclosures, . Lower voltage electric power is considered ia Safety
{480V). equipment WORKER PROTECTION Analysis as fire initiator (see THERMAL ENERGY/Electric
design. o impact barviers, insulated enclosure [CM, Power System).
O8&1H] . No direet bazard to the onsite worker or the public due to
+  Standsrd PPE, insulated clothing, separation distance from receptors.
insulated tools {OS&IH, TEM] ° Negligible indirect hazand 1o the onsite worker or the public
»  Equipment inspection, postings, LO/TQ, due twmmwvmd no identified
training, work planiing, work mechanism for impact to waste containers.
instructions, work control COOP, DOC,
IWCP, OS&IR, TRAIN, TSM] Applicable SMPs: CM; FIRE; N§; and WM.
Siandard Industrial Hazard
. Worker electrocution or bum risk.
Agppticable SMPs: CM, COOP; DOC; IWCP;, OS&IH; TRAMN;
and TSM.,
3. BIRECT RADIATION SOURCES:
A.  Sealed Sources | Site standard Site standard SH, GN, BALARD CONTROL Used for instrument calibration, including portable equipment, and
instrument scaled source RA «  Package/container {RAD] radiological monitoring.
calibration sources, | packaging, »  Configuration control {RAD] )
radiological equipment Not an Accident Source Temm/Precursor/Initiator/Propagator
monitoring sources. | design. WORKER PROTECTION

. Locked cubinet, shielding, enclosures,
package/container, squiprent design
{RAD] :

. Protective clothing, dosimeters fRAD]

. Monitaring, package inspection, labeling,
RWP/ALARA, inventory track/controf,
training, work planning, work
{nsteuctions, work control, QA {COOPR,
DOC, IWCP, QA, RAD, TRAIN]

. No direct hazard ta the onsite worker or the public due to
low eaergies and separation distance from receptors.

. Negligible indirest huzard to the onsite worker or the public
due to tow enerpies and po identificd mechanism for iimpact
to wasie containers.

Applicable SMPs: RAD,

Standard Indusirial Hazard
. Worker radiation exposure risk,

Appticable SMPs: COOP; DOC; IWCP; QA; RAD; and TRAIN
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43 HAZARDS EVALUATION

Table 4 lists the general accident scenarios applicable to Outdoor Waste Management
activities by scenario type. The table provides a description of the scenario progression and related
activities as well as a qualitative assessment of scenario frequency. These general descriptions and
frequency assignments do not reflect activity-specific conditions and operations associated with
Outdoor Waste Management. For example in the description of the small {ire scenario the waste

_ type, container type, container storage configuration, MAR loading, associated activity, available
mitigative features, efc. are not yet considered. Such activity-specific conditions were considered
in NSTR-001-02 in order to identify a set of representative accident scenarios. Representative
accident scenarios are discussed in Section 4.4, Selection of Representative Accident Scenarios.

Table 4 General Accident Scenarios

FIRE

SMALL. Transient combustible materials (e.g, plywood, wooden pallets,
flammable/combustible liguids, efe.) may be present in and around WMCs. If combustible
materials are inadvertently stacked against or are in close proximity to waste containers and
are ignited, several waste containers can be exposed to enough thermal energy to cause lid
or {id seal failure and venting of radioactive materials. SMALL fire scenarios can be
initiated by electric power or hot work and are judged to be anricipated events without
prevention.

FIRE

MEDIUM. In the event that the combustible loading increases above that involvedin a
SMALL fire scenario, a MEDIUM fire can result that impacts additional waste containers
beyond those involved in a SMALL fire scenario. Additional combustible loading may
include leaking fuel from a fork-truck or tractor, or an excess amount of transient
combustibles. MEDIUM fire scenarios can be initinted by electric power or hot work and
are judged to be antivipated events without prevention.

FIRE

210 MWL ARGE OR MAJTOR (up to 400 gallons of liquid fuel). A larger fire can result
that impacts additional waste containers beyond those involved in a MEDIUM fire scenario
due to leaking fuel from a gasoline or diesel fuel-powersd tractor or fuel delivery vehicle.
These LARGE or MAJOR fire scenarios can be initiated by electric power, hot work, or
range fires and are judged to be anticipated events without prevention,

FIRE

MAJOR (up to 8,500 gallons of liquid fuel). A larger fire can result that impacts additional
waste containers beyond those involved in a LARGE fire scenario due to an accident
involving a large-capacity fuel delivery vehicle. These MAJOR fire scenatios can be
initiated by electric power, hot work, or range fires and are judged to be unlikely events
without prevention.

FIRE

UNCONTAINERIZED ITEMS. A fire can result that impacts packaged waste items during
loading, unloading, storage, and repackaging activities. This fire scenario can be initiated
by electric power or hot work and is judged to be an anticipated event without prevention.

FIRE

TANKER TRUCK. A fire can result that impacts tanker trucks filled with wastewater.
This fire scenario can be initiated by electric power, hot work, or range fires and is judged
to be an anticipated cvent without prevention.
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Table 4 General Accident Scenarios

SPILL & FIRE CONTAINER: EXTERNAL EVENT. In the event of an aircraft crash, two release
mechanisms are considered; spill and fire. Such spill and fire scenarios are a combination of
two separate failure paths: {1) container failure/external/ mechanical/impact/natural phenomena
hazard/ external event (NPH/EE) and (2) container failure/external/thermal/fire/NPH/EE.
During an aircraft impact into a WMC, the kinetic energy dissipated into waste containers can
breach several containers resulting in a spill of all or a portion of the container contents.
Subsequent to impact, an ensuing pool fire can involve a number of waste containers. The pool
fire can involve the waste containers spilled due to aircraft impact (unconfined material fire)
as well as additional waste containers that may not have been breached due to aircraft impact
(confined material fire). Aircraft crash induced spil and fire scenarios are judged to be
extremedy unlikely events without prevention.

FIRE CONTAINER: DIRECT FLAME IMPINGEMENT. Flammable gas torches are routinely used
during maintenance and construction activities. In the event that a flammable gas device flame
comes inte direct contact with a stored waste container, a breach of the container is possible
resulting in a radiological release. Direct flame impingement scenarios are judged to be
unlikely events without prevention and are bounded by the SH fire scenarios. Therefore, direct
flame impingement fires are not evaluated further.

A fire or spill scenario involving DOT Type B shipping containers {e.g., Transuranic
Package Transport (TRUPACT) 1] is not included in Table 4 because there are no identified release
mechanisms for these containers due to the rigor of their construction.

An explosion scenario is not included in Table 4 because explosions (vapor cloud explosion,
turbulent gas jet explosion and boiling liquid expanding vapor explosion [BLEVE]) were dismissed
from further analysis in NSTR-001-02. The vapor cloud explosion scepario was shown to be
bounded by the unlikely NPH Scenario 1: Seismic-Induced Structural Failure that involved the entire
contents of a WMC. The turbulent gas jet explosions and BLEVE event were shown to be bounded
by the unlikely (unprevented) Fire Scenario 1: Major Waste Container Fire (8,500 Gal. Diesel) that
involved the entire contents of a WMC. The frequency of occurrence of the turbulent gas jet

- explosion {involving acetylene and propane cylinders) and vapor cloud explosion was determined
to be unlikely without controls. The frequency of occurrence of the turbulent gas jet explosion
(involving natural gas distribution lines) was determined to be extremely unlikely without controls.
The frequency of occurrence of the BLEVE was determined to be extremely unlikely without
controls. WMC siting controls are imposed to ensure that WMCs are sited with a minimum
separation distance from propane storage tanks and natural gas distribution lines. Therefore,
explosion scenarios are not evaluated further.

A criticality scenario is not included in Table 4 due to the limited radioactive material
associated with LLW/LLMW, SCO, and LSA materials and the configuration of waste in Type B
containers that are “incident-to-shipping.” For these types of waste, criticalities are considered to
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exceeded 1.0. Typical ERPG fractions (at a distance of 1,900 meters), for fire and spill scenarios,
involving specific Item description Codes (IDCs) range from 10 to 10™ per Nuclear Safety
Calculation 96-SAE-006 (Ref. 17).

A low accident consequence has also been assigned to unlikely and extremely unlikely
accident scenarios involving containerized mixed waste which result in the release of the contents
of multiple containers. This low accident consequence has been qualitatively assigned based on
mutliiple containers of multiple IDCs being breached and the low possibility of exceeding unity when
summing the individual fractions for ERPG-2 at 1,900 meters or ERPG-3 at 100 meters. This low
possibility is assumed based on the relatively small number of waste containers that will be present
in WMCs, the number of waste containers involved in the bounding accident scenarios, and the very
small ERPG fractions determined in Nuclear Safety Calculation 96-SAE-006 (Ref. 17) for analyzed
waste IDCs typically stored at the Site. WMCs are located no closer than 850 meters to the nearest
Site boundary. This distance is 2.2 times less than the 1,900 meters evaluated; however, the ERPG
fractions are sufficiently small (orders of magnitude difference) that the conclusions do not change
for WMCs-evaluated at 850 meters.

Containerized wastes with Toxic Substances Control Act (TSCA) regulated Polychlorinated
Biphenyls (PCBs}) could also be present in the WMCs. Site PCB wastes include liquid PCB waste
forms (o1l with PCBs and fluorescent light ballasts) and solid PCB waste forms (drained PCB
equipment, rags, debris, or soils). Liquid PCB waste forms include IDC 533 (PCB liquids with
hazardous constituents), IDC 970 (PCB liquids without hazardous constituents), IDC 971 (PCB
fluorescent light ballasts), and IDC 973 (PCB transformers/ capacitors). Solid PCB waste forms
include IDC 972 (miscellanecus PCB debris). A low accident consequence has been assigned to
accident scenarios involving containerized wastes with PCB liquids based on the small number of
containers of these IDCs present at the Site. The ERPG-2 and ERPG-3 fractions for IDC 970 range
from 107 to 10 for various accidents (e.g., fire or spill) and container types per Nuclear Safety
Calculation 96-SAE-006. With ERPG fractions in this range, it would require a release from many
containers to exceed the Jow accident consequence level. The storage of TSCA regulated waste
meets all applicable requirements of the TSCA Management Plan (Ref. 18).

Table 5 Chemical Evaluation Summary

Containerized Mixed Waste
{release of a single container)

Moderate - Low | Moderate - Low High ~ Low

Containerized Mixed Waste
{release of multiple containers)

TSCA Polychiorinated Biphenyl (PCB)
Containerized Waste {(potentially present)

Moderate - Low | Moderate ~ Low High - Low

Low Low Low
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4.3.2 Radiological Hazards

A Surface Contaminated Object (SCO), as defined in 49 CFR 173 (Ref. 21), is a solid object
which is not itself classed as radioactive material, but which has radioactive material distributed on
any of its surfaces.

Low Specific Activity (LSA) material, as defined in 49 CFR 173, is a special classification
given to any radioactive material which is dispersed throughout a substance to such an extent and
in such a form that it poses little hazard even if released in an accident. The consequences associated
with accidents involving this type of material are bounded by the safety analysis of LLW/LLMW
materials.

Facility-specific criticality safety requirements are detailed for facilities that handle, process,
store, stage, transfer, transport fissionable material {greater than 15 grams per container) in accordance
with the Nuclear Criticality Safety Manual (Ref. 1534). Facilities or operational activities that contain
more than a significant quantity of fissionable material, but only contain either waste material
containing less than 100 nanocuries per gram of transuranic nuclides and no enriched uranium or
packaged waste material containing less than or equal to 15 grams fissionable material in each
55-gallon or larger waste drum/package, are exempt from the facility-specific criticality safety
requirements. As such, limitations are imposed on individual container inventory (see Section 5,
Technical Safety Requirements) to ensure that Quidoor Waste Management activities remain exempt
from criticality safety requirements.

The gram inventory threshold between a Hazard Category 3 Nuclear Facility and a Hazard
Category 2 Nuclear Facility for depleted and enriched uranium is 710 metric tons and 110 metric tons,
respectively. The total Site inventory of depleted and enriched wranium does not exceed Hazard
Category 3 quantities. From a radiological dose consequence standpoint, it would take an amount of
uranium that is several orders of magnitude greater than Aged WG Pu to produce the same dose
consequence to a receptor. Therefore, depleted and enriched uranium are not evaluated forther.

High americium wastes do not fall in the category of LLW (Ref. 7) and are not evaluated in this
safety analysis. In-growth amounts of americium are accounted for in the accident analysis by
' evaluatmg the MAR asa Site Weapom Grade Plutomum (WG Pu) 1sot0p1c mzx per the Safety Analysxs
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In the packaging of LLW/LLMW or SCO materials into waste containers, it is often the case
that the analyzed Pu content of the container is not finalized until after the container is placed in a
WMC. Based on the characterization of the waste prior to packaging, a conservative determination
is made about the type of waste involved. 1f the waste is determined to be non-compliant with the
per-container inventory limits in the Technical Safety Requirements, the container will not be placed
ina WMC. If the waste is determined to be compliant, the container may be placed in the WMC
prior to finalization of its Pu content based on the determination that the waste conforms to
LLW/LLMW, 8CO, or LSA requirements. The container may be placed in a WMC awaiting
laboratory analysis of its contents, a final weighing of the container, or an assay of the container.
Based on the results of the final characterization, the container may exceed the container limits
associated with LLW/LLMW, SCO, or LSA materials.

Table 6 shows the amount of Aged WG Pu per container evaluated for accident scenarios
invelving metal drums, metal boxes, wood crates, and cargo containers. Wood crates are intended
to cover any soft-sided waste containers such as super-sacks, soft boxes, efc. These values do not
represent container limits in the “Evaluated Maximum Inventory Per Container” cases, but rather
an upper threshold for the safety analysis.

Table 6 Waste Container Type MAR Comparison

Low Capacity
Containers (Net Weight
Capacity < 5,520 1bs.)
[crates or boxes]
High Capacity
Containers (Net Weight
Capacity > 5,520 1bs.)
fcargo containers]

* This limit set as a boundary based on Criticality Safety Program concerns.

+ The Aged WG Pu inventory is controlled by being in compliance with DOT regulations that

effectively limit the amount of Pu-239 to 6 grams per SCO shipment.

15* 15% 6+
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4.3.3 Evaluated Container Types

For the purpose of this safety analyses, the waste container/waste item types evaluated in the
safety analysis are defined in Table 7, Evaluated Container Types.

Table 7 Evaluated Container Types

Drums A metal drum. Inclades but is not limited to 55-gallon waste drums and various sized overpack
containers.
Boxes A low-capacity metal container with a net weight capacity of no more than 5,520 lbs. Includes but

is not limited to Standard Waste Boxes {SWBs), Sandia Metal Waste Boxes (SAN Boxes), szh
Efficiency Particulate Air (HEPA) Filter Coffins, HEPA Filter Standard Boxes.

Wood Crates A low-capacity wooden container with a net weight capacity of no more than 5,520 ibs. Generally
includes wooden containers of the same size or smaller than a Full Size Wooden Waste Box which |
is approximately 4 ft. x 4 ft.x 7 fi. Also intended to cover soft-sided containers like super-sacks.

Large Crates A high-capacity wooden container with a net weight capacity in excess of 5,520 Ibs. Generally
includes wooden containers larger than Full-Size Wooden Waste Boxes.

Cargoes A high-capacity metal container with & net weight capacity in excess of 5,320 jbs. Generally
includes containers larger than SWBs and SAN Boxes including Cargo Containers and 1P-1/2
Containers. ’

Large An un-containerized item (MAR values equivalent to high-capacity containers) that is asually too

Packages large to place into a container and that is packaged compliant with onsite transportation and/or

Department of Transportation (DOT) requirements. Generally includes Iarge metal items that are
shrink-wrapped or have had contamination fixatives applied.

Tankers Transport equipment for moving liguids with a capacity of about $;80088,500 gallons.

Trailers Transport equiptent for moving containers and packages. Includes flatbeds and enclosed trailers.

4.4 SELECTION OF THE REPRESENTATIVE ACCIDENT SCENARIOS

The scenario selection process focuses on those aspects of the radiological dose consequence
calculation model that vary between scenarios. Radiological dose consequence evaluations are
performed using the following equation:

Dose = MAR * DR * ARRF * LPF * y/Q * BR * DCF /PDC

where  MAR  is the radioactive material-at-risk (in grams, varies with scenario);
DR is the MAR damage ratio (varies with scenario);
ARRF  is the airborne respirable release fraction (varies with form of radioactive
material and scenario);
LPF is the facility leakpath factor (set to 1.0, outdoors);

x/Q is the atmospheric dispersion factor (in s/m’", varies with receptor and
scenario);
BR is the receptor breathing rate (in m’/s, set for heavy activity);
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DCF  is the radiological material dose conversion factor (in rem/gram, varies with
material type); and
PDC  i1s the plume duration correction factor (varies with scenario).

The PDC value is used for accident scenarios with a duration longer than 10 minutes
(e.g., some large fires). The PDC value is used to modify the atmospheric dispersion value to correct
for plume meander during the scenario. The formula used for determining plume meander for longer
duration releases is as follows:

PDC = {plume duration in minutes / time base)”

where the time base is 10 minutes; “n” has a value of 0.2 if the plume duration is less than
or equal to 60 minutes; otherwise, “n” has a value of 0.25.

The radiological dose calculation parameters applicable for distinguishing between scenarios
are MAR, DR, ARRF, y/Q, and 1/PDC; the others remain constant within each accident scenario.
MAR and DR vary with the scenarios based on package type and event size, ARRF varies with the
scenario type {e.g., fire, spill, efc.) and with the form of radioactive material {e.g., confined or
unconfined), x/Q is affected by wind speed and amount of plume lofting in a fire event, and PDC
is time dependent (the release duration for the scenarios are assumed to be 10 minutes unless
otherwise stated).

The scenarios are compared against each of the applicable parameters of the dose calculation
equation and a determination is made as to which scenarios are bounding based on their scores. The
Atmospheric Dispersion Factors (%/Q and PDC) are extracted from RADIDOSE (V1-4) and the
- RADIDOSE spreadsheet values yielding the presented results are listed. Table 8 presents this
information. All of the parameters trend similarly for both the CW and MOI receptors, with the
results for the CW being more prominent. Therefore, the CW receptor values for atmospheric
dispersion factors are used to determine the relative ranking presented later in this section.

Table 8 Atmospheric Dispersion Factors

Non-Lofted 9453 10 1 1
Small Fire 1.51E-3 10 1 i
Medium Fire 6.98E-4 18 i 1
Large Fire 3.59E-4 10 1 i
Major Fire 9.89E-5 19 1 i
Small Fire: 60 min 1.06E-3 60 1.431 §.699
Medivm Fire: 30 min 4.385.60E-4 30 1.246 0.803
Major Fire: 60 min 591E-5 60 1.431 0.695
Non-Lofted 8 hr (480 min) 3.78E-3 486 2,632 0.380
High Wind 1.26E-4 10 1 1
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In those cases where the scenario consequences are composed of multiple components, the
largest contributor is used and multiplied by the number of components to determine a scenario
relative ranking value rather than evaluating each of the components and summing them together.

Individual waste container/item MAR values are generally assumed to vary from 0.5 grams
for LLW/LLMW drums up to 6 grams for SCO/LSA items and large containers. However, packaged
waste in a WMC may only have preliminary MAR estimates that may underestimate the amount of
radioactive material present. This safety analysis evaluates overloaded LLW/LLMW, SCO waste,
and LSA waste items at a higher amount than the standard Site limits imposed on LLW/LLMW,
SCO waste, and LSA waste items.  For larger PACKAGED WASTE iterns, the MAR is evaluated
up to an amount that is generally associated with a Criticality Safety Program limit of concern
(i.e., 15 grams). That is, PACKAGED WASTE items containing less than 15 grams of WG Pu are
exempt from any Criticality Safety Program requirements. The intent of evaluating the
PACKAGED WASTE items at a higher MAR value is to assess overloaded container configurations
but not to permit the configuration as part of normal routine operations. The standard Site limits
imposed on LLW/LLMW, SCO waste, and LSA waste items remain in effect and waste items that
exceed those limits are considered to be out-of-compliance with the inventory limits is Section 5,
Technical Safety Requirements. However, Unreviewed Safety Question Determinations {(USQDs)
do not have to be performed for situations where the PACKAGED WASTE item MAR values are
below the analyzed values. For scenarios that involve waste containers that are “incident-to-
shipping,” individual waste container MAR values are set to the controlled amount (e.g., 0.5 grams
per Drum, 3 grams per Box, efc.); otherwise the MAR values are analyzed at the higher values
specified in Table 6, Waste Container Type MAR Comparison. Note that in some of the scenario
evaluations specifically involving drums, individual drum MAR values are set to 1 gram.

For scenarios that involve waste containers that are “incident-to-shipping,” individual waste
container MAR values are set to the controlled amount (e.g., 0.5 grams per Drum, 3 grams per Box,
etc.) because the waste is fully characterized; otherwise the waste item MAR values are analyzed at
the higher values specified in Table 6, Waste Container Type MAR Comparison. For the large-scale

| accident scenarios (i.e., 50008,500 gallon fuel pool fires, seismic, and aircraft crash), the maximum
MAR for a WMC (900 ¢ WG Pu) is postulated to be involved in the events. :

Because criticalities are considered to be incredible, WMC MAR values are set at the nuclear
facility Hazard Category 3 upper limit for plutonium for situations where criticalities are not possible
(i.e., 900 grams versus 450 grams for situations where criticalities are possible).

A Fire Hazards Analysis {FHA) evaluates and assesses the fire hazards associated with
WMCs (Ref. 22).
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Table 9 Representative Accident Scenario Summary

Fire 3: Major Waste
Container Fire
{400 gal diesel)

Entire WMC
composed of waste
drums

Intent: This scenario postulates involvement of the largest MAR

possible in a short duration fire, which results in major lofting. By
postulating a fuel pool type of fire impacting drums, higher MAR
involvement can occur due to the potential for drum lid loss and
some unconfined material releases versus a confined material release
found in wooden crate fires under similar conditions. The postulated
scenario involves the currently permitied maximum amount of diesel
fuel in a “unrestricted rouote, non-bulk fuel delivery” situation
{400 gallons) in combination with a stacked arrangement of drums
with the postulated fuel spill footprint (410 drums) involving an
entire WMC inventory of 900 grams. The shortest duration fire lasts
only 10 minutes. This fire must be highly intense to cause drum lid
loss which yields major lofting.

Note: It is assumed that this fire bounds any situation where more
than one WMC is impacted by the fuel spill fire. The conservative
assumption of involving the entire WMC inventory in the pool fire
ensures that multiple WMC-impacting fires that involve only a
portion of their inventory are bounded by this scenario.

Components: There are three components to the fire: 1) MAR from
ejected material associated with drum lid loss {25% of top tier);
2) MAR from non-gjected material associated with drum lid loss; and
3} MAR from drums with seal failore rather than lid loss (75% of top
tier and 100% of lower tiers).

Summary:
Part I: MAR = 103 grams, DR = 0.33, ARRF = §81.0E-2, x/Q =

major fire lofting. [largest contributor]

Part 2: MAR = 103 grams, DR = 0.67, ARRF = 5.0E-4, /Q =
major fire lofting. _

Part 3: MAR = 797 grams, DR = .50, ARRF = 5.0E-4, /Q =

major fire lofting.
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Table 9 Representative Accident Scenario Summary

Fire 4: Major Waste Entire WMC Intent: This scenario postulates involvement of the largest MAR

Container Fire composed of waste | possible in a long duration intense fire, which results in major
(5:0008,500 gal diesel) | drums lofting. By postulating a fuel pool type of fire impacting drums, high

initial MAR involvement can occur due to the potential for drum lid
loss and some short duration unconfined material releases. The
lighter material that is ejected is assumed to have an ARF of 1E-2.
The heavier material that is not ejecied is assumed to have an ARF
of SE-2), ' '

By exposing the containers to 8 very fong duration and intense fire,
releases in excess of the standard SE-4 confined material releass
FractionARF are expected. While this release may not be as large as
the boundingas unconfined material releassARF (ie., 5E-2), the
release is conservatively evaluated using thewneonfinednaterialthis
release—~fractionARF in leu of determining the actual release
frastiepARF. -The cemaining-uncoafinedynaterial release from the
remaining drums is assumed to occur over the period of an hour as
the normally confined material pyrolyzes beyond the point that is
normally analyzed. Therefore, the ARF for these drums is assumed
to be 3E-2..

The postulated fire involves a bulk fuel delivery vehicle in
combination with a non-stacked arrangement of drumas involving an
entire WMC inventory of 900 grams. The initial unconfined material
release lasts 10 minutes and the remaining unconfined material
release lasts 60 minutes. This fire must be highly intense to cause
drum lid loss and subsequent extensive pyrolyzation which yields
major lofting.

Note: It is assumed that this fire bounds any situation where more
than one WMC is impacted by the fuel spill fire. As the spilled fuel
pool size gets larger such that multiple WMCs are involved, the pool
depth decreases making the duration of the fire go down, reducing
the subsequent “extensive pyrolyzation”. Therefore, the conservative
assumption associated with analyzing the fire as an unconfined
release of an entire WMC ensures that multiple WMC-impacting
fires are bounded by this scenario.

Components: There are three components to the fire: 1) MAR from
giected material associated with drum lid loss (25% of drums since
spill footprint can cover entire WMC); 2) MAR. from non-gjected
material associated with drom lid loss; and 3) MAR from drums with
seal failure rather than lid loss {75% of drums).

Summary:

Part 1: MAR =225 grams, DR = 0.33, ARRF = 31.0E-2, ¢/Q=
major fire lefting.

Part 2: MAR =225 grams, DR = 0.67, ARRF = 5.0E-2, y/Q =
major fire lofting, PDC based on duration of 60 minutes.

Part 3: MAR = 675 grams, DR = 1.00, ARRF = 5.0E-2, /Q =
major fire lofting, PDC based on duration of 60 minutes {largest

contributor].
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Table 9 Representative Accident Scenario Summary

Fire 5:
Un-~containerized Item
Fire

Single

item

Intent:

unconfined MAR in a fire with limited lofting. “Un-containerized”
waste is postulated to ocour during the packaging of cargo
containers, for example. This waste is normally confined in plastic
bags since the safety analysis dees not authorize the
packaging/repackaging of externally contaminated items, but no
credit is taken for the plastic bags to serve to confine the material in
the fire. The MAR value is evaluated at 15 grams.  The limited
lofting can oceur by assuming & small fire (1 MW) lofting effect.

Summary:  MAR = 15 grams, DR = 1.0, ARRF = 5.0E-2, ¢/Q =
small fire lofting.

Fire 6: Tanker Truck
Fire

Single tanker truck
with aqueous liquid
waste

Intent: This scenario postulates involvement of an aqueous
radioactive solution in a fire with lmited lofting. The release
mechanism is associated with boiling rather than burning, A fire
sufficient to boil the contents of a tanker truck is postulated. The
boiling liquid pressurizes the tanker causing relief valves to actuate
and vent the tanker leading to the release. The venting is assumed to
occur in a manner that is not directly impacted by the fire; that is, the
vented material is only lofted like a small fire (1 MW) even though
the fire leading to the event may be a major fire. The MAR value is
evaluated at 15 grams.

Summary: MAR = 15 grams, DR = 1.0, ARRF = 2.0E-3, 3/Q =
small fire lofting.

Fire 7: Truck Trailer
Fire

Incident-to-shipping
trailer with waste
boxescrates

Intent: This scenario postulates involvement of radioactive material
that is incident-to~shipping. A fire sufficient to. impact the entire
contents of a3 truck trailer loaded with waste ‘cratesbexes is
postulated. Because the waste is “incident-to-shipping,” it is
characterized and is limited to 3 grams per bex-crate and the trailer
load is set at 36 boxescrates. ~A medium fire (5 MW) is not large
enough to impact the entire trailer contents but'a large fire {10 MW)
is assumed to be large enough to impact the load.

Summary: MAR = 108 grams, DR = :21.0, ARRF = 5.0E-4, %/Q
= large fire lofting.
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Table 10 Bounding Scenario Determination
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i i ir e i i i i t% & & & ) z Z pd ﬁ ﬂ
MAR 900 200 103 875 15 15 108 900 15 15 30 90 15 900 15 900 | 800 80
DR 1 1 0.33 1 1 K 1 1 1 0.1 1 1 1§ 1 0.1 0.1 0.25 0.1
ARRF SOE-04|SOE-041 1 0E-02] 10E-02} 5.0E-02} 2.0E-03} 5.0E-04 | 7.0E-02} 1.0E-04} 1.0E-03| 1.0E-04} 1.0E-04] 3.26-04} 1.08-04 1.4E-02| 1.0E-04] 5.0E-02] 1.0E-04
XIQ 1.5E:03] 5.68-04} 9.9E-05] 8.9E-05} 1.5E-08| 1.5E-03} 3.6E-04] 8.98-05} 8.96-08 9.96-03| 9.98-03 9.9E-03] 0.98-03} 9.66-03] 9.95.03] 1.36-04} 5 9E-05] 6.9E-03
1/PDC 0.893 | 0.803 1 0.699 1 1 1 i i 1 1 1 0.38 1 1 1 i 1
# of Comp 3 1 3 3 1 1 1 1 1 1 1 1 3. 1 i 1 3 1
| Score 47E-0412.0E-04| 1.0E-04] 1 4E-03] 1.1E-031 4 5E-06{ 1 8E-05| 6.9E-03] 1.5E-05| 1.5E-06 | 3.0E-05 | 8.9E-05| 5.45-05} 8.95-04 | 2.1E-04] 1.1E-08] 2.35-03] 8.95.06
Frequency | A A A 3] A A A A A A U A A U A A EU A
Bouﬁding X X X . X X. X X

* Highest contributing components used for scenarios with multiple components and then multiplied by number of components
MAR does not include mitigative controls

Frequency does not include preventive controfs
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4.5 BOUNDING ACCIDENT SCENARIOS

An assessment of the 18 representative accident scenarios summarized in Section 4.4,
Selection of the Representative Accident Scenarios, compared the radiological dose calculation
parameters for the various scenarios. A determination of the bounding accident scenarios is made
based on their scores. Of these scenarios derived from NSTR-001-02, seven are carried forward for
further analysis. These are the scenarios with the highest “scores” for each scenario ¢ategory, and
more than one is chosen (as applicable} when there is more than one representative bounding
scenario in different frequency bins.

The bounding accident scenarios from Table 10, Bounding Scenario Determination are
identified below. The scenarios are summarized and further evaluated if needed. Preventive or
mitigative controls are applied when appropriate in accordance with the Authorization Basis
development guidance from DOE, RFFO (Ref 23).

Unlikely Fire — Major Waste Container Fire (550008,500 Gallons of Diesel)
Anticipated Fire — Non-Aqueous Liquid Waste Fire

DY

Anticipated Spill — Crane Load Drop (bounds unlikely spill)
Unlikely NPH — Seismic-Induced Structural Failure
Anticipated NPH - Lightning Breach

Extremely Unlikely EE - Aircraft Crash

Anticipated EE ~ Ground Vehicle Impact

N v e

+1.44.5.1 Major Waste Container Fire (5,8008,500 Gal. Diesel)

Accident Scenario

It is postulated that a diesel fuel delivery truck spills its $,0008,500-gallon payload of diesel
fuel and involves waste containers.located at a WMC. It is assumed that a collision breaches the
tanker and ignites the resulting fuel pool. At a depth of 1 cm, the pool fire area is 32171892.5 m’
(20,37134,620 ft)). Portions of the pool would likely be deeper due to the large volume of fuel
spilled and irregularities of outdoor surfaces with natural and man-made barriers. This pool fire
would be large enough to potentially involve the entire inventory of a WMC.

Accident Frequency

The frequency of this fire is unlikely without preventive controls due to the low speeds along
Site roadways adjacent to WMCs and the low number of deliveries at the Site (Ref. 4). The scenario
becomes extremely unlikely when crediting Route Control for large fuel delivery tanker trucks
(i.e., > 400 gallon fuel capacity) to restrict-prohibit access to WMCs or roadways smsasdiately
adjacent to WMCs.
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Material-At-Risk

By postulating a fuel pool type of fire impacting drums, high initial MAR involvement can

- oceur due to the potential for drum lid loss and some short duration unconfined material releases.

‘The lighter material that is ejected is assumed to have an ARF of 1E-2. The heavier material that
is not ejected is assumed to have an ARF of 5E-2.

By exposing the containers to a very long duration and intense fire, releases in excess of the
standard SE-4 confined material release-fractionARF are expected. While this release may not be
as large as an-the bounding unconfined material release ARF (i.e., SE-2), the release is conservatively
evaluated using this release-fractionARF in lieu of determining the actual release-fractionARF. The
remaining-uncentined-material release from the remaining drums is assumed to occur over the period
of an hour as the normally confined material pyrolyzes beyond the pomt that is normally analyzed.

Therefore, the ARF for these drums is assumed to be 5E-2. :

The postulated fire involves a bulk fuel delivery vehicle in combination with a non-stacked
arrangement of drums involving an entire WMC inventory of 900 grams. The initial unconfined
material release lasts 10 minutes and the remaining unconfined material release lasts 60 minutes.

This fire must be highly intense to cause drum lid loss and subsequent extensive pyrolyzation which
yiclds major lofting.

It is assumed that this fire bounds any situation where more than one WMC is impacted by
the fuel spill fire. As the spilled fuel pool size gets larger such that multiple WMCs are involved,
the pool depth decreases making the duration of the fire go down, reducing the subsequent
“extensive pyrolyzation.” Therefore, the conservative assumption associated with analyzing the fire
as an tnconfined release of an entire WMC ensures that multiple WMC-impacting fires are bounded

by this scenario.

There are three components to the major fire: 1) MAR from ¢jected material associated with
drum lid loss (25% of drums since spill footprint can cover entire WMC); 2) MAR from non-ejected
material associated with drum lid loss; and 3) MAR from drums with seal failure rather than lid loss
(75% of drums). A DCF based on ICRP-68 Moderate Solubility Class is used.

Part 1: MAR = 225 grams, DR = 0.33, ARRF = §1.0E-2, duration of 10 minutes.
Part 2: MAR =225 grams, DR = 0.67, ARRF = 5.0E-2, duration of 60 minutes.
Part 3: MAR = 675 grams, DR = 1.0, ARRF = 5.0E-2, duration of 60 minutes.
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Accident Consequences

14-2.0E+1 9.78-144

{moderate) {moderate) I I i B

Controls

Route Control — Fuel delivery tanker trucks or other fossil fuel powered vehicles having a
total fuel capacity of greater than 400 gallons shall not be driven on a WMC or on a roadway
adjacent to a WMC. This control reduces the scenario frequency from unlikely to extremely unlikely.
Route Control is a Site SAR control (STC 4).

A WMC Inventory Controf imposes a 900 g maximum inventory per WMC to set the
maximum MAR for the scenario. No other specific controls or restrictions are credited for this
scenario beyond what the Site SMPs provide.

4.5.2 Fire - Non-Aqueous Liquid Waste

Accident Scenario

It is postulated that a fire involves non-aqueous liquid waste (e.g., solvents, oils, efc.) stored
either in drums or tanker trucks at a WMC. By postulating a WMC composed entirely of non-
aqueous liquid waste containers which will tend to propagate the fire from container to container in
a rapid fashion, it is possible to involve the entire WMC inventory, which is 900 grams. For the
unmitigated case, the bounding scenario is a fire involving the entire inventory of a WMC comprised
of all non-aqueous liquid waste. For the mitigated case, 2 WMC inventory control is applied to limit
the amount of non-aqueous liguid waste available to be involved in the scenario.

Accident Frequency

The frequency of this fire is anticipated without preventive controls.

Material-At-Risk

For the unmitigated case, the bounding scenario involves 900 grams Aged WG Pu.
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3.1 1.1E-1
111 31
{low) {low)

Damage to packaged waste resulting in a radiological material release could also occur due
to a less severe seismic event. The damage and subsequent consequences of such an event would
be low and the Risk Class determination would be the same, '

Controls

A WMC Inventory Contrel imposes a 900 g maximum inventory per WMC to set the
maximum MAR for the scenario. No other specific controls or restrictions are credited for this
scenario beyond what the Site SMPs provide.

4.55 NPH: Lightning Breach

Accident Scenario

It is postulated that a large waste container in a WMC that is separated from nearby facilities
is directly struck by lightning. WMC containers that are located in close proximity to buildings or
other high profile equipment are expected to be significantly less vulnerable to direct lighting strikes
due to the tendency for the lightning to strike high profile objects rather than low profile objects.

The effect of the lightning strike is most likely to be nothing more than a metal container surface
burn with no impact to the contents of the package or serve as another initiator of a fire if the WMC
contains wooden crates. The potential worst-case effect of the strike is unpredictable. The outer
surface of a metal container is most likely to direct the lightning away from any internal contents of
the container. However, if the waste container has within it pieces of metal equipment, these items
could serve to create a pathway for the lightaing to travel through the container, particularly given
the significant energy involved in a lightning strike. It is postulated that the lightning strike could
travel through the container and could rapidly heat any residual liquids inside of the container
leading to a rapid pressurization of the container (i.e., steam explosion), causing a release similar to
an “internal explosion.” The current Site methodology associated with container internal hydrogen
explosions is used to bound any effects of this type caused by a lightning strike.
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Table 11 Radiological Dose Consequence and Risk Class Determination

Consequances Risk Class
Scenario MAR | DR | ARF | mF | LPF |yoiow Gfg!} BR | DCF Froq*
CW Dose | MO Dose ow MO oW MOl
{rem} {rem}
1. Major Waste Container Fire, 8,500
Gallons of Diesel Fugl, Lid Loss, Material | 2258402 083 | 1.008-02] 1.0 | 1.0 | 5.BYE-05| 943508 | 3.60E-04 | 5.70R«06] 2880t | 24800 - - - - -
Ejection : -
1. Major Waste Container Fire, 8,500 )
Galions of Digsel Fuel, Lid Loss, No 2.25E:02) 066 [ S00E02] 1.0 | 1.0 | 6HEO5| 659606 | 360E-04 | 9.70E+081 188400 | 175 - - - -
Material Election
1. Major Waste Container Fire, 8,600 y Y . . . . 3
Gallons of Diesel Fusl, Seal Fallure C7HELOR ] 1.00 | 500802 ] 1.0 1.0 | BO1EGS | 6.508-06 { 3.608-04 { Q.70E+06{ 818400 7RE-Q1
t 1. Total :Major Waste Container Fire 9.00E+02 - - - - - B - - | 1.0B«01 | 97E-01 | Modarate | Moderate] EU i i
2. Non-Aqueous Liquid Waste Fire™, 1 1 QA3 :
Unmitigated: 900 Grams Q00BE+02] 100 | 7O0E02% 1.0 | 1.0 | 588608 { QA3E-06 | 360804 | 9.70806 | 228+01 | 2.1E+00 | Moderate] Moderatel 4 1 1
2. Non-Agueous Liguid Waste Fire*, 1 ' 10 4 o1 .
Mitigated: 160 Grams 5og+02] 1.00 | 7.00802) 10 . 983505 | S.43E-08 | 3.60E-04 | BTOEL06 ] 46E.«00 | 358D Low Low A ] it
3. 8pill: Crane Load Drop B.O0E«G1! 100 { 1.00E-03{ 01 | 1.0 | 9.94803] 349604 | 360E-04 | 8.708+08] 31E01 | 11892 Low Low A 1 1

4, NPH, Seismic-nduced Structural Faifure | .008+02| 100 | 1.00B03} 01 1.0 | B.Q4E03 | 348804 | 360504 | 9708506 | 3.18+00 | 1.1E-01 Low Low A 1 it}

&. NPH: Lightning Breach 1508401} Q10 | 200B02§ Q7 1.0 | 98403 | 3.48E-04 | 380E-04 | G70EM05 | 73804 28802 ow Low A i 1

€. External Event: Aircraft Crash {Spill} 9.00E+02] 025 | 1.00803| 0.1 10 1 904E-03 1 SABE-04 | 360804 | 9708406 7.8E-01 27802 -

6. External Evenl: Alrcraft Grash [Fire,

. S.Q0E+Q2} 025 | 5008021 1.0 10 | R89E-05 | 943606 § 350804 | 87052061 3.98+00 3.7E01 - . - - .
Unconfined Materdal] -
8. Externat Event: Alrcraft Crash {Fire
. . 4 S.00E:; 0.75 | S.00E: 1.0 8 £ 84 , . . 1,18
Conti Material] +02» 5 OBED4 1 9.89E-05 3E-06 | 3.608-04 § $.708+06 { 1.28-0% C1I802
6. Total: ' Externat Event/Alrcraft Crash - - - - - - - - - 488400 | 41E-0% Low Low £u % v

7. Externat Event: Ground Vehidle Impact | 9.008+021 0.10 | 1.008-03{ 0.1 1.0 | DQ4EG3 | 34BE-D4 | 280804 | Q.70B+08 ] 31E-01 1.18-02 Low Low A it i

;‘“;‘5‘0“ fo"gge accident frequency for the Major Waste Gontainer Fire is shown with prevention, the frequen% gvm':om prevention is uniikely. Site SAR, Valume 1, Appendix
rebruasry &

Quitdoor Waste Management Safaty Analysis




4.7 WORKER SAFETY EVALUATION

Administration of the derived or institutionalized controls affords an adequate level of
protection to the Immediate Worker commensurate with the hazards., It was expected that any
further detailed analyses of the identified hazards would not result in any additional controls other
than those already contained in the SMP infrastructure to protect the Immediate Worker. Table B-2
of the Site PHA, NSTR-007-01 (Ref. 98) was reviewed to assure that all potentially available
preventive and mitigative controls were considered during the development of this Authorization
Basis document. In the event the detailed analysis presented in NSTR-007-01 indicates that the
hazards and consequences are significant, those SMP controls needed to protect the Immediate
Worker will be identified for TSR coverage as Safety SSCs or Administrative Controls. Therefore,
it is assumed that if no additional controls are identified, the SMP infrastructure is adequate for
protecting the Immediate Worker, and no additional risk determinations will be presented unless the
scenario involves serious injury or prompt death.

4.8 FINAL HAZARD CATEGORIZATION

The radiological inventory, which constitutes the material at risk (MAR) for any individual
WMC, will not exceed 900 grams WG Pu as controlled administratively. Based on the maximum
possible radioactive material inventory and results of the accident analysis in Section 4.5, the WMCs
within the scope of this safety analysis are categorized as Hazard Category 3 Nuclear Facilities per
DOE-STD-1027-92 (Ref. 2).

4.9 DERIVATION OF TECHNICAL SAFETY REQUIREMENTS

Based on the hazards and low risk associated with WMCs, no safety structures, systems, and
components {SSCs) are relied upon to protect the collocated worker and/or the public. Therefore,
no Limiting Conditions for Operation (LCOs) have been written for the Outdoor Waste Management
activities. The Technical Safety Requirements derived for the Outdoor Waste Management activities
consist only of Administrative Controls (ACs).
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TERM DEFINITION

DISCOVERY/ For SRs, the point in time when WASTE MANAGEMENT CELL
DISCOVERED management is notified of, or reviews, information showing that a SR

was not met.

For AC compliance, the point in time when WASTE MANAGEMENT
CELL management makes the determination that an AC 1s not being met
or that an unplanned CONDITION has been entered and REQUIRED
ACTIONS must be implemented.
Note: The definitions listed above apply to TSR compliance and
should not be confused with AB inadequacy discovery issues.
LIMITING CONDITION  The lowest functional capability or performance level of SAFETY S5Cs
FOR OPERATION and their support systeras required for safe operations of the facility.
(LCO) _
PACKAGED WASTE PACKAGED WASTE refers to either an un-containerized waste item

[e.g., Surface Contaminated Object (SCO) or Low Specific Activity
(1.SA)] or a containerized waste item (e.g., in a drum, box, etc.).

REQUIRED ACTIONS  The mandatory response when an AC CONDITION is entered.
SURVEILLANCE - Process or activity documenting that ACs and AOLs are met.

SURVEILLANCE Testing, calibration, or inspection requirements to ensure that the AC
REQUIREMENTS (SRs) required safety function is maintained and/or that operations are within
the specified criteria of the ACs.

SUSPEND A formal suspension of those activities capable of initiating an analyzed
OPERATIONS operational accident (e.g., movement or handling of PACKAGED
WASTE, hot work, flammable gas use) except for those directly involved

11 88

1. Placing and maintaining the WASTE MANAGEMENT CELL in
a safe configuration;

2. Restoring the safety function associated with the suspension; or
3. Remediating AC NONCOMPLIANCES; '

This means that activities such as tours, inspections, and maintenance not
requiring PACKAGED WASTE or material handling equipment
movement, hot work, or flammable gas use may be authorized.

TECHNICAL SAFETY  Those requirements that define the conditions, safe boundaries, and the

REQUIREMENTS management or administrative controls necessary to ensure the safe
(TSRs) conduct of WASTE MANAGEMENT CELL activities and to reduce the

potential risk to the public and site workers from uncontrolled releases
of radioactive materials. A TSR consists of ACs, use and application
instructions, and the BASES thereof.
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TERM
VIOLATION

WASTE
MANAGEMENT CELL

Revision
February 2002

DEFINITION

An ALTSR VIOLATION occurs when the WASTE

MANAGEMENT CELL Management:

a. fails to take REQUIRED ACTIONS within the specified
COMPLETION TIME after failing to meet an AC or AC SR,;

b. fails to perform an AC SR within the specified frequency
including the “grace period” (violates SR 5.5.2);

c. fails to SUSPEND OPERATIONS when REQUIRED ACTIONS
cannot be met or are not provided (violates AC 5.5.3); or

d. determines that continued recurrence of an AC
NONCOMPLIANCE represents a safety-significant trend (violates
ACS5.54).

A VIOLATION is considered historical if the CONDITION was

corrected prior to DISCOVERY.

Areas used for outdoor management of nuclear material as operated in
accordance with the criteria in AOL 1.1 through AOL 1.3.
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CONTROLS/RESTRICTIONS:
AOL 1 NUCLEAR MATERIAL LOADING

AOL 1.1 | The total quantity of nuclear material present at a WASTE MANAGEMENT CELL
SHALL NOT exceed 900 grams WG Pu,-and—must—bwm—ﬁ-ed.bgc@;&hmm;y

AOL 1.2 | The total quantity of nuclear material present in non-aqueous liquid waste at a WASTE
MANAGEMENT CELL SHALL NOT e\cecd 150 grams WG Purand-muwbe

AOL 1.3 | The quantity of nuclear material in a PACKAGED WASTE item received, staged, or
stored at a WASTE MANAGEMENT CELL SHALL NOT exceed the following gram
limits (WG Pu):

e > 55-gallon LLWALMW . Drums: 0.5 grams

e < 55-gallon and > 10-gallon LLWELMW Drums: 0.4 grams

o < 10-gallon BLWALLMM . Drums: 0.2 grams

o LELWALMB Container (Box or Crate) £ 5,520 Ibs (net weight capacity): 3 grams

o LILAWAELMW.Container {(Box, Crate, or Cargo Container) > 5,520 tbs (net weight
capacity): 6 -grams

¢ Un-containerized SCO or LSA Item: 6 grams

s Tanker Truck Containing HL.iquid-LLWLLMN: 6 grams
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ACTIONS:

A. WASTE
MANAGEMENT
- CELL not compliant
with AOL 1.1 or AOL
1.2.

.:>}>
B |2
o)

Al

MANAGEMENT.CELL int
i i -Suspend
acceptance of PACKAGED WASTE
receipts at the WASTE
MANAGEMENT CELL.

Bring the non-compliant WASTE
MANAGEMENT CELL into
compliance with the AOLs.

86.1 hours

3 weeks.

B. PACKAGED WASTE
item not compliant
with AOL 1.3.

&B.1

AND
B21

B.2.2

MANAGEMENT CELL. Suspend all
PACKAGED WASTE movements
within 10 feet of the non-compliant
PACKAGED WASTE item.

Bring the non-compliant PACKAGED
WASTE item into compliance.

OR

Remove the non-compliant
PACKAGED WASTE item from the
WASTE MANAGEMENT CELL

Shaours. 1 hour.

3 weeks.

06.hoyes 3 weeks. |
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I

SRS6.1  Verify that the WASTE MANAGEMENT CELL
does not exceed the criteria in AQL 1.1.

Monthly.

SR 562 Verify that the WASTE MANAGEMENT CELL
- does not exceed the criteria in AOL 1.2,

Monthly.

SR 5.63 Verify that the PACKAGED WASTE item (with a
final radiological characterization) that is to be

Prior to transfer of the

transferred to the WASTE MANAGEMENT CELL | PACKAGED WASTE item.
does not exceed the criteria of AOL 1.3.

SR5.64 Verify that a PACKAGED WASTE item (with Prior to transfer of the
preliminary radiological characterization) thatisto | PACKAGED WASTE item
be transferred to the WASTE MANAGEMENT {based on the preliminary
CELL does not exceed the criteria of AOL 1.3, characterization)

' AND

Within one week of final
radiological characterization
of the PACKAGED WASTE
item if the final
characterization exceeds the
preliminary characterization.

SR 5.6.5 Verify that a PACKAGED WASTE item being
generated within the WASTE MANAGEMENT
CELL does not exceed the criteria of AOL 1.3.

Within one week of final
radiological characterization
of the PACKAGED WASTE
item. :
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5B TECHNICAL SAFETY REQUIREMENTS BASES
5B.6 INVENTORY CONTROL AND MATERIAL MANAGEMENT BASES

5B.6.1 Requirement for Inventory Control and Material Management

Inventory Control and Material Management provides control for the location, storage
configuration, and handling of nuclear material within a WASTE MANAGEMENT CELL based
on the quantity, type, and form. This element protects the assumptions of the accident analysis that
limit the amount of MAR available for potential release in the event of an accident.

5B.6.2 Specific Controls or Restrictions

Specific controls and restrictions are placed on radiological material inventory (}’ACKAGED
WASTE items and WASTE MANAGEMENT CELLS) to prevent the introduction of materials into
any of the WASTE MANAGEMENT CELLS that would invalidate the safety analysis basis.

AOL 1.1 restricts the total amount of WG Pu to 900 grams total per WASTE
MANAGEMENT CELL. This control preserves the hazard classification of Nuclear Facility Hazard
Category 3 for WASTE MANAGEMENT CELLS. This control also sets the initial MAR for the
scenarios that involve an entire WASTE MANAGEMENT CELL (i e., major fires, seismic, aircraft
crash}.

AQL 1.2 restricts the total amount of WG Pu in non-aqueous liquid wastes to 150 grams per
WASTE MANAGEMENT CELL. For the purpose of this safety analysis, non-aqueous liguids are-
considered to be liquids that burn rather than boil when exposed to fires. This control sets the
maximum amount of MAR that can be involved in a non-aqueous liquid waste fire because a fire
involving non-aqueous liquid waste is expected to propagate from container to container due to the
high heat release associated with this waste form.

The total radiological inventory of a WASTE MANAGEMENT CELL can be tracked by
maintaining records of the cumulative .contents of PACKAGED WASTE at a WASTE
MANAGEMENT CELL. The radiological inventory can be based on final radiological
characterization, conservative default values for PACKAGED WASTE items, or a combination of
both. The final radiological characterization for a PACKAGED WASTE item is a gram loading
value that is not anticipated to be changed prior to offsite shipment. A conservative default value
may be based on statistical data, process knowledge, maximum loading value based on the net
weight capacity of PACKAGED WASTE items, or other assessment method indicating that the
waste is LLW/LLMW, SCO, or LSA. Default values will be evaluated via the SES/USQD process
to ensure that their use for inventory tracking will not compromise the hazard categorization of a
WASTE MANAGEMENT CELL.
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EThe standard assumed MAR loadings for LLW/LLMW containers (see Appendix I} are
carried forward as requirements in AOL 1.3. Individual PACKAGED WASTE MAR values are
generally assumed to vary from 0.5 grams for LLW/LLMW drums up to 6 grams for SCO items and
bulk LEW/LLMW in large containers.

When available, gram values from WEMS may be used to comply with AOL 1.3. However,
PACKAGED WASTE items in a WASTE MANAGEMENT CELL may have only a preliminary
designation of LLW, LLMW, SCO, or LSA without an associated WG Pu gram value. In the
packaging of LLW/LLMW or SCO materials into waste containers, it is often the case that the
analyzed Pu content of the container is not finalized until after the container is placed in a WASTE
MANAGEMENT CELL. Based on the characterization of the waste prior to packaging, a
conservative determination is made about the type of waste involved (i e, LLW/LLMW, SCO, LSA,
or TRU). Ifthe waste is determined to be non-compliant with the per-container inventory limits in
the TSRs (i.e., it is TRU waste), the container will not be placed in a WASTE MANAGEMENT
CELL. Ifthe waste is LLW/LLMW, SCO or LSA based on an initial characterization, the container
may be placed in the WASTE MANAGEMENT CELL prior to finalization of its Pu content. The
container may be placed in a WASTE MANAGEMENT CELL awaiting laboratory analysis of its
contents, a final weighing of the container, or an assay of the container if needed. If the results of
the final characterization shows that a PACKAGED WASTE item exceeds the container limits
associated with LLW/LLMW, SCO, or LSA materials, the REQUIRED ACTIONS would apply.

A preliminary characterization may be based on process knowledge, scan data, radiological
surveys, statistical data, default values, bounding values, or other assessment methods indicating that

the waste is LLW/LLMW, SCO, or LSA. However RACKAGED WASTE Hemsin-3-WASLE
MANAGEMENT. CELL-may-only-haveA situation could arise where the preliminary MAR

estimates that-may underestimate the actual amount of radioactive material present in a PACKAGED
WASTE item. This safety analysis evaluates overloaded LLW/LLMW, SCO waste, and LSA waste
items at a higher amount than the standard Site limits imposed on LLW/LLMW, SCO waste, and
LSA waste items. For larger PACKAGED WASTE items, the MAR is evaluated up to an amount
that is generally associated with a Criticality Safety Program limit of concern (i.e., 15 grams). That
is, PACKAGED WASTE items containing less than 15 grams of WG Pu are exempt from any
Criticality Safety Program requirements. The intent of evaluating the PACKAGED WASTE items
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at a higher MAR value is to assess overloaded container configurations but not to permit the
configuration as part of normal routine operations. The standard Site limits imposed on
LLW/LLMW, SCO waste, and L.SA waste items remain in effect and waste items that exceed those
limits are considered to be out-of-compliance with AOL 1.3. However, Unreviewed Safety Question
Determinations (USQDs) do not have to be performed for situations where the PACKAGED
WASTE item MAR values are below the analyzed values. For scenarios that involve waste
containers that are “incident-to-shipping,” individual waste container MAR values are set to the
controlled amount {e.g., 0.5 grams per Drum, 3 grams per Box, erc.); otherwise the MAR values are
analyzed at the higher values specified in Table 6, Waste Container Type MAR Comparison. The
exception for AOL 1.3 allows higher MAR values for metal containers that are used as secondary
confinement (i.e., drums in a cargo container). High americium wastes do not fall in the category
of LL'W and are not evaluated in this safety analysis.

The safety analysis specifies limits on PACKAGED WASTE item fissionable material
content for uranium and plutonium wastes as defined by the Site Criticality Safety Program.
Compliance verification occurs prior to PACKAGED WASTE transfer into a WASTE
MANAGEMENT CELL using whatever radiological inventory assessment was developed for the
PACKAGED WASTE. This assessment could represent a final characterization of the PACKAGED
WASTE item radiological material inventory, or it could represent a preliminary characterization.

-
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The REQUIRED ACTIONS and COMPLETION TIMES assure that WASTE
MANAGEMENT CELLS maintain compliance with the specific controls and restrictions. The
COMPLETION TIMES generally allow sufficient time & M 3 -
sransferto re-establish compliance with the AOLs. and-arejudaedto-bereasons

If a WASTE MANAGEMENT CELL exceeds the total inventory limits specified in AQLs
1.1 and 1.2, acceptance of PACKAGED WASTE item receipts in the WASTE MANAGEMENT
CELL must be suspended within 1 hour. Based upon the simplicity of the PACKAGED WASTE
movement activities in WASTE MANAGEMENT CELLS, one hour is judged to be adequate to
notify all workers in the WASTE MANAGEMENT CELL to suspend receipt activities.

If a WASTE MANAGEMENT CELL exceeds the total inventory limits specified in
AOLs 1.1 and 1.2, the WASTE MANAGEMENT CELL shall be brought into compliance with the
limits in AOLs 1.1 and 1.2. Compliance may be established by removing PACKAGED WASTE
item(s), re-assay to obtain a more accurate count, expert review of an existing assay, or correction
of the non-compliance. Bringing the WASTE MANAGEMENT CELL within 3 weeks is required.
Three weeks is considered adequate time for WASTE MANAGEMENT CELL management to
identify, communicate with, and coordinate a transfer to an appropriate on-site facility.

If a PACKAGED WASTE item in a WASTE MANAGEMENT CELL contains more than
the specified nuclear material limits in AOL 1.3, all PACKAGED WASTE item movement within
10 feet of the non-compliant PACKAGED WASTE item must be suspended within 1 hour. Based
upon the simplicity of the PACKAGED WASTE movement activities in WASTE MANAGEMENT
CELLS, one hour is judged to be adequate to notify all workers in the vicinity to suspend movement
activities and to safely secure the handling equipment. It is judged that the 10-foot separation
provides an adequate buffer to protect the non-compliant PACKAGED WASTE item from impacts
with material handling equipment.

If a PACKAGED WASTE item in a WASTE MANAGEMENT CELL contains more than
the specified nuclear material limit in AQL 1.3, it is to be removed from the WMC or brought into
compliance. Compliance may be established by re-assay to obtain a more accurate count, expert
review of an existing assay, or correction of the non-compliance. Bringing the WASTE
MANAGEMENT CELL within 3 weeks is required. Three weeks is considered adequate time for
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WASTE MANAGEMENT CELL management to identity, communicate with, and coordinate a
transfer to an appropriate on-site facility.

An increase in a specific PACKAGED WASTE item MAR does not have any impact on
contiguous PACKAGED WASTE items, other than for issues dealing with criticality. Therefore,
for all accidents not involving a criticality, high MAR PACKAGED WASTE items do not require
segregation. The Criticality Safety Program is credited for handling any criticality issues related to
high MAR PACKAGED WASTE items and their movement.

The likelihood of an occurrence of an accident involving identified high MAR PACKAGED
WASTE item(s) is small during the maximum three-week interval for removal or achieving
compliance,

SRs 5.6.1 through SR 5.6.2-5 are intended to assure that the WASTE MANAGEMENT
CELLS are operated within the bounds of the safety analysis. Verification prior to transfer that the
PACKAGED WASTE items are LLW, LLMW, SCO or LSA provides a reasonable assurance that
the hazards associated with WASTE MANAGEMENT CELLS remain low. lmmediatevsrification

a-ihe & s

SR 5.6.1-3 through SR 5.6.3-5 cover three situationscovesr-three-cases: (1) receipt of a
PACKAGED WASTE item with final characterization, (2) receipt of a PACKAGED WASTE item
with preliminary characterization, and (3) generation of a PACKAGED WASTE item ina WASTE
MANAGEMENT CELL, respectively. In-the-fisstcaseFor SR 5.6.3 the surveillances isare only
performed prior to transfer. Ja-the-second-cassFor SR 5.6.4, the-a “prior to transfer” surveillance
alwayss must be performed, but; the “after final characterization” surveillance only needs to be
performed if the final characterization gram value is greater than the preliminary characterization
gram value. Inthe-thirdcaseFor SR 5.6.5, only the “after final characterization” surveillances-ase
is required because waste generated from an existing PACKAGED WASTE item on a WMC will
not exceed the AOL 1.3 thresholds (TRU waste cannot be generated from LLW).-Simi
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a PACKAGED WASTE item was preliminary or the PACKAGED WASTE item was generated in
the WASTE MANAGEMENT CELL, a final radiological inventory characterization would be
pending. A gram loading value that is not anticipated to be changed prior to offsite shipment is
considered to be a final radiological characterization. Once the final radiological characterization
is received by the manager of a WASTE MANAGEMENT CELL, a final radiological inventory
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compliance verification of the PACKAGED WASTE item must be conducted within one week only
if: (1) the final characterization gram content exceeds the preliminary characterization gram content
of the PACKAGED WASTE item, or (2)the preliminary characterization was qualitatively
determined to be LLW, LLMW, SCO, or LSA materials based on process knowledge. Typically,
any noncompliance would be readily discernable and would be dealt with in a timely fashion. Note
that the one-week requirement for determination of compliance places no restrictions on how long
a waste container can be in a WASTE MANAGEMENT CELL without a final radiological

characterization.

By requiring a final radiological inventory compliance verification only in those cases where
the final characterization exceeds its preliminary characterization, it 1s possible to operate a WASTE
MANAGEMENT CELL using default/bounding values for compliance with AOLs 1.1 and 1.2. This
means that the inventory tracking to support SR 5.6.1 and 5.6.2 would not need to be updated except
in those infrequent cases where a PACKAGED WASTE item exceeds the preliminary ‘or
default/bounding value. This potentially reduces the effort needed to maintain documentation of a
compliant configuration. If the final radiological characterization gram valoes obtained for specific
PACKAGED WASTE items are less than the default or bounding values, the one~week time limit
would not apply and the values may be applied to those PACKAGED WASTE items. This would
only need to be done for instances when a less conservative estimate of total WMC inventory is
desired. '

- WASTE MANAGEMENT CELL inventory verification on a monthly basis, and
PACKAGED WASTE item inventory compliance verification within a week of final radiological
characterization are appropriate to maintain an acceptable level of risk due to the limited hazards
associated with the waste types evaluated in this safety analysis.

5B.7 SAFETY MANAGEMENT PROGRAMS BASES

5B.7.1 Requirements for Safety Management Programs

This AC makes a commitment to Safety Management Programs (SMPs). The commitment
to each program encompasses a large number of details that are more appropriately covered in
program documents. These SMPs provide specific safety functions assumed in the safety analysis
that are either specifically credited or recognized to be important for providing defense-in-depth. The
cumulative effect of these details are recognized as being important to WASTE MANAGEMENT
CELL safety, which is the rationale for a top-level commitment becoming part of the safety basis.

In addition to worker safety, the cumulative affect of the programmatic details is important to Site
safety and is an integral part of the Site safety envelope.

The SMP AQL 5.7.1a is established to ensure that there is a commitment to SMPs at the Site.
The commitment to each program encompasses a large number of details that are more appropriately
covered in program documents. The cumulative affect of these details is recognized as being
important to Site safety, which is the rationale for a top-level programmatic commitment becoming
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TSR PAGE CHANGE NUMBER: PGC-RFP-01.2226-MAN, REVISION 0

7.7.4.5 Bases for Site Transportation Control for Fuels

Specific Controls or Restrictions Bases for STC 4

No specific controls are identified for the transfer of fuels.

Programmatic Controls Bases for STC 4 (The numbers in parentheses correspond to the controls in
Section 7.5.4.5, Table 7-7.)

(1) Maintaining combustibles and ignition sources 20 feet from fuel storage tanks reduces
potential for fire in the area of the storage tank that may affect facilities in the area.

(2) Designated routes limit potential interactions with the fissile material transfer vehicle.
Minimizing the presence of propane, by maintaining a safe distance between a transfer
vehicle and a propane delivery vehicle, eliminates the potential for explosion external to the
transfer vehicle. The designated route for fuel delivery is per the most current procedure.

Designated routes also limit the potential interactions with fuel delivery vehicles (>400 gallon
capacity) and Waste Management Cells (WMCs). Prohibiting the large fuel delivery vehicles
(>400 gallon capacity) on WMCs and roads adjacent to WMCs reduces the major fire
accident frequency from unlikely to extremely unlikely. This is accomplished by using
aliernate routes {not adjacent to WMCs.) The designated routes for fuel delivery is per the
most current procedure.

(3) Security and emergency response events are imbedded in the base frequency number for
accidents per mile and probability of a fuel spill and fire that results in a release of
radiological material CALC-RFP-98.1545-KKXK, Revision 3 (RFETS, 2000c). It is assumed
the delivery vehicles follow the posted speed limits.

(4) Adequate staffing of the Fire Department is credited to reduce the frequency for fuel delivery
vehicle accidents that could impact a vulnerable area of a nuclear facility to the incredible
range. For the 2,000-gallon diesel tanker and the propane tanker Fire Department staffing
provides defense-in-depth to reduce the frequency to well below the 1.0E-06/year to 1.0E-
7iyear. Deliveries from off-site vendors to the garage will not affect a nuclear facility if the
route does not include Cactus Avenue south of Buildings 440 and 664, and Seventh Street

east of Building 664.

7.74.6  BasesforSite T ranspoﬁatich Controls for Material Transfer Vehicle Loading/Unloading
' Operations and Transfers Between Facilities Using Powered Industrial Trucks

For the purpose of compliance with STC 5, the boundary between the material transfer vehicle
loading and unloading activity and the facility is the point when the package enters or leaves the control
of the nuclear facility. In the case of material transfer vehicle unloading operations under STC §, it is the
point where the PIT or crane sets a package down and is no longer in contact with the package. For
material transfer vehicle loading operations under STC 5, it is the point at which the PIT or crane comes
into contact with the package for the purpose of moving the package to the material transfer vehicle. The
STC 5 controls do not supersede existing dock requirements or controls in facility-specific Authorization
Bases. In cases where STC 5 and a facility Authorization Bases are in conflict, the facility Authorization

Bases shall take precedence.
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=< Approval of Building 460 Final Documented Safety Analysis

Marvin D, Braxisford, Vice President
Project Manager for Material Stewardship and Off-site thpment

- Kaiser-Hill Company, L.L.C.

Refcmnce Letter, Brailsford to Mazurowski, 02-RF-01350, dtd 06/11/02, subject:
Transmittal of the Final Documented Safety Analysis (FDSA) for
Building 460 - MDB-050-02

The reference transmitted the final version of the Building 460 Final Documentad Safety
Analysis (FDSA) to the Department of Energy (DOE) Rocky Flats Field Office (RFPO) for
approval. The attached Safety Evaluation Report (SER) for the Building 460 FDSA, :
Revision 0, provides the basis for approval, directed changes, implementation issues, and
annual update issues. The SER shall be issued with the controlied copy distribution of the
Building 460 FDSA. The Building 460 FDSA is approved with the DOE direction contained
in the SER,

This is also an opportunity to recognize the individuals contributing to the development of the
Building 460 FDSA. They have produced a document that thoroughly analyzes the planhed
operations for the facility, with an accident analysis that reflects facility operations. A

significant effort was also made to ensure that previous DOE technical direction was
incorporated into the FDSA and that DOE review comments were addressed in a timely
manner. The task of implementation still remains and is to be accomplished within 90 days of
DOE approval of the level of Readiness Determination to be performed. Should you have any
questions, please contact me at extension 2023 or my point of contact on this matter, Mr. David

Faulkner, at extension 201 1.
Lradovta L7 %Ww%

Barbara A. Mamrowsla
Manager
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